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The Outlook. 


Cairo Bombed 


WARDS the end of April last the British Govern 

ment issued a warning to the Axis Powers that 

if they bombed either Athens or Cairo, cities full 
of invaluable monuments of history and art, the Royal 
Air Force would retaliate by bombing Rome, at its own 
convenience, and would continue to do so until the end 
of the war. Since then Athens has fallen into the hands 
of the enemy and is therefore safe from bombing— 
though an extraordinary and scarcely credible rumour 
has reached Istambul that the Italians intend to erect 
on the Acropolis a monument dedicated to “‘ Italian 
Victory.’’ Cairo, however, was bombed a few days ago. 
It may be surmised that the orders for such a step did 
not originate with the Italians, for Mussolini, with all 
his faults, has a great respect for all that is comprised 
in the term archeology. But the Germans are now in 
command of Italy and of all operations in the Mediter- 
ranean, and the modern Huns have no respect at al! 
for art or anything else outside the scope of their war 
machine. Judging by their actions in the past two years 
they would not mind at all if the treasures of the Cairo 
museum, for example, were pulverised—nor would it 
greatly distress them if the result were to be the oblitera- 
tion of the many ancient buildings of Rome, such as the 
Colosseum and the Arch of Titus. 

Egypt is still not a belligerent, and its Government 
has protested to Berlin and Rome about the bombing 
of Cairo. Everybody may form his own opinion as 1 
what effect that will have on the Senior Partner of the 
Axis. But the British undertaking stands 

We quote the relevant passage from the Government's 


announcement on April 18th: ‘‘ In view of the German 
threat to bomb Athens and Cairo, His Majesty’s Govern 
ment wish it to be understood that if either of these two 
cities is molested they will commence a systematic bomb 
ing of Rome. Once this has begun, it will continue as 
convenient to the end of the war. The greatest care 
will be taken not to bomb the Vatican City, and the 
strictest orders to that effect have been issued.’’ 


Spreading the Web 


VEN without counting her conquests, Germany is 

a very large country. When Hitler began tc 

organise the country for war he naturally spread 
his munition factories as widely as possible about the 
country, but he could not dissipate the Ruhr. That area, 
together with certain ports such as Bremen and Ham- 
burg, must remain the most convenient targets for the 
Bomber Command of the R.A.F., and naturally receive 
most attention. Flying farther afield necessarily means 
taking on board more petrol and therefore a smaller 
weight of bombs. Our bombers can reach places in Italy 
and Poland, but nearer targets give a better return for 
the effort expended. So it has happened that quite a 
number of places in Germany have not received any 
visits from British night bombers, or only a few. Among 
them we may mention the Dornier factory at Friedrichs- 
hafen and the original Messerschmitt works at Augsburg, 
and there are many others. Most of the flying training 
schools have been established in Eastern Germany, and, 
of course, it would be very profitable to interfere with 
their work. Such enterprises depend on the numbers of 
the heaviest bombers which are available, and that 
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number has now begun to increase in a way which must 
surely seem ominous to the German people. 

Now that the nights are getting longer we may expect 
to hear of more raids on distant targets in Germany. 
There is another unpleasant prospect for the Germans in 
the winter. The intensity of the fighting on the ground 
in Russia must diminish as the winter sets in. While the 
land battles have been in progress the Russian bombers 
have rightly devoted their energiés in the main to ham- 
mering the German armies. When they have more 
leisure in the winter it may be confidently expected that 
they will devote more attention to bombing targets in 
Germany by night, and they will naturally deal with 
Eastern Germany. The comparative immunity which 
that part of the country has so far enjoyed is not likely 
to last for long. 


Talk About Torque 


UR correspondent ‘‘ Mystified’’ certainly seems 
to have put a cat among the pigeons when he 
questioned if contra-rotating airscrews really do 

eliminate torque-reaction. Letters 6n the subject have 
poured in almost daily, and a goodly selection is pub 
lished this week. 

In recent years no such apparently innocent remark 
has caused such a flood of letters. Even Dr. Lan- 
chester’s definition of efficiency in connection with 
reaction-propulsion, which gave rise to some heated 


SPITZBERGEN BLITZ : An air view of the burning of the 150,000-ton coal dump to prevent the Germans using it. 
wing-tip and float of the Supermarine Walrus from which it was taken appears on the right of the photograph. 
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arguments, did not cause such widespread interest 

When flying was still ‘‘ in its infancy,’’ someone pro- 
pounded the question: suppose an aeroplane were 
flying at 60 m.p.h. airspeed against a head wind of 60 
m.p.h., and the engine stopped at exactly the instant 
when the wind dropped, what would the aeroplane do? 
Strangely enough, that simple but unlikely hypothetical 
question had much the same effect on our post bag 

That opinions are divided is obvious from a perusal 
of the letters. Even such authorities as Dr. Henry 
Watts, who has. been designing airscrews since about 
1911, and Mr. Granville Bradshaw, who designed the 
A.B.C. aero engines during the last war, seem to be in 
opposite camps on this vexed question. 

With such weighty advocates in the field, we feel 
a natural hesitancy in acting as judges and final 
arbitrators. Dr. Watts suggests, and we heartily 
endorse the suggestion, that those who claim the torque- 
reaction is eliminated should provide the proof. In the 
meantime it does seem to us that the torque reaction 
which causes the aircraft as a whole to drop one wing 
must be eliminated if the two halves of the contra- 
rotating airscrew are absorbing equal power But 
equally we can agree that within the aircraft itself there 
must be torque reactions which have to be resisted by 
the structure, but which have no effect on the attitude 
of the machine. After all, one cannot bank an aero- 
plane by sitting in a seat and pressing down with one 
hand and lifting with the other. 


The lower 
It is probable 


that the Walrus was catapulted from one of the attacking warships. 
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War in 
the Air 


194f. 


The Mediterranean Convoys 
Threat to Kiev : Bombing 
Messina 


HE R.A.F. Wing in Russia is, 
T= was stated in our last issue, 

a self-contained unit acting 
under the general command of the 
Red Air Force. The Wing has been 
in contact with the enemy. The 
fighter aircraft which the Prime 
Minister said are being sent to Russia 
in hundreds are being handed over 
to the Red Air Force and will be 
flown by Russian pilots. No doubt 
we are sending with them supplies of 
the high octane fuel which is used 
in ou: engines, as well as spares, and 
most probably instructors to teach 
the Russian pilots how to handle the 
machines, and aircraftmen to main- 
tain them. 

The bombing of Cairo by Axis air- 
craft in the early hours of September 
16th has been followed by a protest 
to Berlin and Rome by the Egyptian 
Government, which is not a _ bel- 
ligerent. 

News from Russia continues to be 
the reverse of circumstantial, but the 
threat to Kiev, the capital of the 
Ukraine, appears to be growing more 
serious, and the Italians claim that 
mass air attacks have been made on 
the fortifications outside the city. 
The Germans have been dropping 
leaflets on Leningrad threatening to 
burn the place if the inhabitants do 
not surrender The said inhabitants 
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FOR DAVY JONES’S LOCKER : A German flak ship being attacked by Blenheims 


of the Bomber Command 


The splashes are from bombs dropped by the Blenheim 


which took the photograph—its tail wheel appears in the top right-hand corner 


are reported to be full of the most 
resolute spirit. 

Whatever the results of the present 
great battles in Russia, the approach 
of winter must soon slow down the 
fighting in that country. Winter, 
however, is the best campaigning 
season in North Africa, and the Axis 
is evidently massing troops and sup- 
plies at Tripoli and Benghazi, no 
doubt in preparation for another 


attempt to force open the way to 
Egypt and the Suez Canal. Probably 
the bulk of the troops are Italian, but 
the direction of affairs is certainly in 
German hands, and the attack is 
likely to be much more energetic than 
that which was attempted in a half 
hearted way by Marshal Graziani last 
year. For this reason the constant 
attacks made on enemy convoys 
betweea Sicily and the African ports 
by British submarines and by the 
R.A.F, and Fleet Air Arm are of the 
greatest importance. The number ot 
enemy ships sunk and damaged while 
in transit, an.i alse in the harbours 
after arrival, has been most encour- 
aging. But despite all our efforts it 
is clear that many ships are. getting 
through and deubtless unloading their 
cargoes and troops. Against this we 
may reflect that, despite losses in 
Greece and Crete, General Auchinleck 
and Air Marshal Tedder have more 
troops and more aircraft at their dis 
posal than General Wavell and Air 
Chief Marshal Longmore could boast 
last year. Moreover, the campaigns in 


PLANTED IN THE PLANTATION : 

This Wellington was shot up by an 

Me 109 and gave up the ghost only 

five miles from its home base owing 
to fuel shortaze. 
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East Airica are now over, and the 
shores of the Red Sea and Indian 
Ocean are in our hands, so that sup- 
plies can reach the Middle East that 
way without much risk, With the 
developments of communications in 
zr Persia (the real name of the country 
is Iran, but Mr. Churchill likes to 
call it Persia, so let us follow his 
lead, although that name only refers 
properly to the province of Fars) sup 
plies for Russia may also go in from 
the south-east. The enemy has 
made several attempts to block the 
Suez Canal, and it ought not to be 
impossible to do it, for we have more 
than once blocked the Kiel Canal and 
the Corinth Canal, but blocks can be 
cleared, and in any case the Middle 
East is not entirely dependent o: 
carriage by water up from Suez. 
African Nights 
HERE are night-fighters in the 
Middle East, and they shot down 
one of the enemy bombers south-east 
of Suez not long ago, while on the same 
night another of our fighters shot down 
a Savoia bomber in the western desert. 
A sergeant major who was sleeping 
in a tent not more than thirty yards 
from the spot where the bomber 
crashed had a narrow escape. “‘ After 
the bombs and petrol had exploded 
pieces of the wreck fell down about 
us,’’ he said. ‘‘ But it was worth it. 
We had ringside seats.”’ 

Messina, the port in Sicily nearest 
co the Italian mainland, was visited 
10t long ago by R.A.F. heavy bombers. 
rhe targets were the power house and 


MINISTER FOR THE INTERIOR : 
bomb casing in a Canadian factory. 
to the R.A.F. who will “deliver ’’ it to the Germans. 
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H.M.S. IRREPRESSIBLE? A Fairey Swordfish receives the “‘O.K. io: height’ 


signal when landing on H.M.S. Ark Royal. 


From the fact that all its bombs are 


still in their racks the Swordfish appears to have been on a fruitless journey 


the landing stages otf ferries connecting 
Sicily with the mainland. Numerous 
heavy bombs were dropped. Some 
pilots dived to low altitudes to 
straddle their objectives. One of the 
first wave of aircraft started a fire 
near some oil tanks which was de 
veloping healthily when the aircraft 
turned home. One Scottish pilot 
from Dumfries said: ‘‘I had hoped to 
see Etna erupting, as I have never 
fiown near it before, but there wasn’t 
a glow from it. However, what we 
did see was much better than a vol 
cano. When we went in light flak 
was being hosepiped indiscriminately 





An operative polishes the inside of a 500 Ib. 
When it has been filled it will be delivered 


ail over the place, some from warships 
in the harbour. Then heavy A.A 
guns on the mainland started. We 
dropped sticks of bombs right across 
the target, but couldn't see the ex 
piosions against the vivid light from 
a fire that started raging near the 
Citadel. It was.a ‘corker,’ and I was 
so fascinated by it that I ‘stooged 
around’ watching it for about half an 
hour. When we turned homewards it 
was still spreading. We saw it shining in 
the sky behind us until Etna hid it.” 


A Great Day’s Work 


.A.F. raids on Germany continu 

to increase in intensity by day as 
well as night. Hamburg has now been 
raided over 75 times. Of late, Karls 
ruhe has been a favourite target. As 
for the day raids, one on September 
17th may be singled out for special 
notice, though there have been many 
others. On that day there were at 
ne time more than 309 British fighters 
over enemy-occupied territory. They 
went as escort and vanguard to 
bombers attacking a power plant i 
Northern France rhey _ protected 
the bombers from fighter interventio 
and saw them hit their targets. It 


the course of the day’s perations 
many more British fighter aircralt 
went over France. Seve Me _ 109s 
were destroyed and a number of others 
probably destroyed. Representative 
f all the countries which have p! 

vided pilots for Fighter Command 
took part in the operations. A Polish 
Flight Lieutenant shot down two 


enemy aircraft. A Canadian squ ydron 


destroyed another while protecting 4 


launch of the air-sea rescue servic 
which was trying to locate British 
pilot who had been seen to bale out 
over the Channel. A new Spitfire 
squadron, named after famous 
Indian State, which shot down tw 
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MIDDLE EAST AIR POWER : Bristol Beaufighters, armed with four 20 mm. shell- 
guns and a further six machine guns, are in service in quantity in the Western 
Desert. In one attack alone 36 Italian machines were destroyed on the ground. 


enemy aircraft while still in training 
lat month, took part in these 
offensive sweeps. It destroyed two 
Mes. The Polish pilot of another 
squadron was credited with the 
destruction of one Gerinan fighter after 
he had been seen to collide with it in 
mid-air over Northern France. The 
wings of the Spitfire were torn off and 
the Me 109 burst into flames. A Scot 
tish Wing Commander with the D.F.C. 
and bar got one. A Free Frenchman 
under his command got another. 


Later News 

HE news that the Germans have 

occupied Kiev is not cheerful, but 
it was scarcely unexpected. The 
same can be said about the German 
claim to have reached the shore of 
the Sea of Azov and cut off the 
Crimea. But, as was said in these 
pages when the Germans first started 
to advance in Russia, the histori 
strategy of Russian armies is to be 
able to retreat and at the same time 
to maintain their fighting power. The 
Germans no doubt eagerly desired to 
be able to have some concrete vic 
tories to show their people before the 
winter set in, but at the same time 
they are right when they proclaim 
that their main object must be to 
destroy the Russian armies. If the 
latter can continue retreating with 
supply bases behind them, the Ger 
mans will be faced with a situation 











BRITISH AIR LOSSES TO SEPT. 20th. 
@ver Middle 
_ Over G.B. Continent East 
Fighters Pilots Aircraft Aircraft 
Sept. 14 0 ) 0 0 
is oO 0 " 7 
16 0 0 3 0 
17 0 0 1S 0 
- : 0 i 0 
0 3 f] 
2» 0 0 14 Cc 
0 0 7 7 
Totals: Northern Area, 2 752 ; Middle East, 
about 392. 
eee 
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RELEASE AND REND: Bombing up a Martin Maryland on the Western Desert. 
The bomb-aimer’s conservatory must get a trifle warm under Egypt’s sun. 
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ENEMY AIR LOSSES TO SEPT. 20th. 
Over 
Over G.B. Continent Middie East 
Sept. 14 0 0 14 
 - rl ' ' 
16 ! 7 0 
17 0 12 0 
18 0 17 0 
19 0 2 0 
20 1 15 0 
3 54 1s 
Totals : Northern Area, 5,366 Middle East, 
over 2,123 











other very busy day; in fact, it has 
been officially described as its busiest 
day since January. They escorted 
bomber formations to various targets 
in Germany and occupied territory, 
and a number of attacks were mad 
on convoys, in the course of which 
nine ships were hit. 

The Bomber Command has made a 
similar to that which brought about night raid on Stettin, the largest 


the downfall of Napoleon. enemy port on the Baltic, situated 
Round Leningrad the Germans do near the head of the estuary of the 
not seem to be making rapid progress, River Oder. Large fires were kindled 
and it is reported that there the among the docks, warehouses and 
opposing air forces are more evenly railway yards. The news of this 
matched than they are elsewhere effort will doubtless bring cheer to 
The city has not yet been subjected the hard-pressed Russians. 
to anything like a general bombard A Spitfire recently returned to its 
ment, either from the ground or from __ base after having been hit by four 
the air, and the Russian bombers and cannon shells and machine-gun bullets 
fighters are showing plenty of enter as well. These were the result of an 
prise in attacking the Germans round’ encounter with a Me 1o9F on an 
the defences of the city. offensive sweep. After eluding it he 
On Saturday, September 2oth, the shot up an enemy ship and damaged 
R.A.F. Fighter Command had an another Messerschmitt 
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JET PROPULSION of AIRCRAFT 


PART II|_—The Thermal Jet Principle : 


r HIS week, in the review ot types of jet propulsion 
plants of various countries which Flight has collected 
over a period of years, the designs of pioneer French 

and British experimenters, a very recent Swiss design, the 

Eichelberg, and a further Whittle scheme are illustrated 

and described. 

The two preceding articles have aroused considerable 
discussion and controversy. Several correspondents, whilst 
expressing their interest, have intimated that the notion of 
jet propulsion without an airscrew seems to them very 
futurist. Others, although 
intrigued, regard it as one 
of those ‘‘new - fangled’’ 
ideas in an entirely new 
field of development with 
little hope of success. The 
technical interest of the pro- 
posed schemes is undoubted, 
though many confess _in- 
ability to follow clearly the 
working of the plants, since 
so Many new principles are 
introduced. With this view some sympathy may be ex- 
pressed, as the particulars available are, necessarily at 
present, incompletely detailed 

Previous notes have targely dwelt upon the functioning 
of plants when in motion, and some correspondents appear 
to have found it difficult to visualise a start. This is rather 
surprising, particularly in the case of reciprocating plants 
where the starting-up of one engine by any of the usual 
methods—electric, compressed air or cartridge—will ‘suc- 
cessively bring. the whole plant into operation. With the 
turbine plants, starting is admittedly not so obvious 
Generally either an electric motor or a small auxiliary air 
compressor, driven by any means available, will be neces- 
sary to start the turbine rotor and to raise an initial pressure 
to support the combustion of fuel. 


How It Works 


In an endeavour to make the principle readily under- 
standable, let us reduce the ‘* thermal jet’’ to its essential 
terms. Again it should be stressed that it must not be 
regarded as a “‘rocket’’ system for one very important 
reason: in a rocket the necessary oxygen for supporting 
combustion is contained in the explosive material employed 


The 1908 Lorin scheme. 
solely to produce a reaction jet. 


A convefitional engine is employed 
The lower sketch shows 
a proposed multi-cylinder layout for wing installation. 
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Influence Upon Design of Aircraft Generally : 
Further British and Foreign Schemes Reviewed 
By G. GEOFFREY SMITH 


IN this, the third of four articles discussing the possibilities 
of the propulsion of aircraft by jet impulse reaction, that is 
without the aid of the conventional airscrcw/engine combination, 
we review more British and foreign power plants. 
effect upon the design of aircraft generally were jet pro- 
pulsion to be proved to be efficient is also indicated. 

Previous articles of this series appeared in ‘“‘Flight’’ of 
August 28th and September | th. 
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Thermal jet systems carry fuel only and obtain the neces 
sary oxygen from the surrounding atmosphere 

All schemes have three common features: means for com 
pressing air; means for adding heat to the air by the 
combustion of a fuel such as paraffin ; means for the expan 
sion of the resulting gas-air mixture. 

Perhaps the simplest illustration is given by the 1908 
scheme of the French engineer, Lorin. In this a conven 
tional engine exhausts directly through a discharge funnel 
to produce a propulsive reaction. Here the three features 
mentioned above are evi- 
dent. Air is compressed in 
the cylinder, there is com. 
bustion of fuel and the 
effluent expands in the dis 
charge funnel. Apart from 
the energy used in driving 
the usual auxiliaries, the 
engine functions solely to 
produce the reactive jet. 
No power is taken off the 
engine crankshaft Lorin 
visualised multi-cylinder units of this type, as shown in 
perspective, installed in the wings of aircraft. 

By modern standards this design is only of historical 
interest. Nevertheless it deserves an honourable mention, 
as it was the original suggestion to employ a reciprocating 
engine and use part of the combustion energy to compress 
the air 

It will not have escaped notice that by employing jet 
propulsion, whether the power plant or plants are located 
in the fuselage or in the wings, a number of important 
modifications in aircraft design become The 
absence of an airscrew confers manifold advantages. For 
instance, the fuselage may be quite low, a welcome im 
provement as regards servicing and stowage. As the usual 
airscrew clearances are unnecessary, the undercarriage may 
be relatively low and of lighter construction. Indeed, it 
may be questioned if the weight and complication and cost 
of mechanism to enable the undercarriage to be retracted 
is justified under such conditions. Should the undercarriage 
proper be eliminated, whatever speed may be lost due to 


The important 


possible 










































In the Morize “ejector ’’ scheme, fuel and air are supplied to 
a combustion chamber which discharges into a convergent- 
divergent.tube. Air enters the forward end of the tube by 
suction, joins the gas stream, and discharges at the reat. 
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the drag of projecting wheels or half- 
wheels, a considerable saving of weight, 
complication and man-hours would be 
reliability 
gained would be definitely on the credit 
side in offsetting speed losses due to the 
However, only 
careful calculation and wind tunnel in- 
vestigation could determine the relative 
merits of this conjecture, if and when all 
other problems are successfully solved 
The pilot can be seated well forward 
and given a wide field of view with no 
In military aircraft 
whether offensive or defen- 
sive, may be more conveniently arranged 
and will command a less réstricted ficld 


eflected. The added 


pon-retractable wheels. 


interference. 
armament, 


of fire. 


To continue details of jet propulsion 
designs, I take first the 1917 scheme of 
0. Morize, of Chateaudun, France. 
this, liquid fuel is delivered to a combus- 
tion chamber, charged with air by an 
engine-driven compressor, and on com- 
bustion discharges through a nozzle into 
the intake of a convergent-divergent 
A complete plant is shown 


“ejector.”’ 


diagrammatically in the illustration. 


thus 
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A Swiss design, the Eichelberg, has an independent engine-charging system 
driven by a separate exhaust gas turbine. 
mixed with the main air supply but discharged from a separate nozzle to assist 
On the right is a schematic layout of a complete plant having 


Waste gas from the turbine is not 


three compressor aggregates and two engine charging units. 


engine A drives a compressor B which delivers air through 
an equalising chamber C to the combustion chamber D, the 


walls of which are lined with refractory material. 


The air 


inlet surrounds the jet E supplied with liquid fuel from 


tank F by an engine-driven pump G. 


A suitable means 


of ignition, electric or incandescent, is provided and the 
combustion products are discharged through the com- 
bustion chamber nozzle into the convergent forward end of 


the ‘‘ejector’’ tube H. 


This creates a region of low 


pressure and air is induced into the end of the tube H to 


join the rapidly moving gas stream. 


In the divergent 


portion of the tube H the velocity is diminished, thus im- 
parting increased pressure to the stream as it leaves the 


discharge orifice. 

The stated aim is to secure 
a negative pressure at the 
forward end and a positive 
pressure at the rear and thus 
exert a propulsive thrust in 
a direction opposite from the 


discharging gas-air stream. 
Control of the thrust is 


effected by varying the quan- 
tity and pressure of the fuel 
and the charging air which 
supports combustion. Modi- 
fied types of “‘ ejectors,’’ of 
which two are shown, had a 
series of air intakes, a plural- 
ity of combustion chamber 
nozzles, as at J, or an annu- 
lar combustion chamber, as 
at K. 

In the same year H. S. 
Harris, of Esher, devised a 
propulsion plant of consider- 


able interest, although its 
fate remains for the time 
being obscure. He _ also 


sought to induce air into the 
discharge tube in order to in- 
Crease the mass of the jet. 
Instead, however, of achiev- 
ing this aim by allowing the 
combustion gases to expand in 
a tube of increasing cross- 
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The British H. 
also uses 
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arris plant 


induced air, 


but the combustion 
chambers discharge into 


divergent-co 
tubes 


nvergent 


sectional area, he inverted the process since adopted. 

The combustion gases enter the discharge tube at high 
velocity and low pressure (approximately atmospheric 
pressure) in the form of a cylindrical stream or jet. As 
this jet is cooled and contracted on its way to the discharge 
nozzle a ‘‘depression’’ is produced which induces the 
inflow of air at the open forward end of the discharge tube 
The tube is of a considerable length in order to ensure that 
the stream of gas and air issuing from the discharge nozzle 
is completely cooled. Consequently, no rapid expansion 
will occur at the nozzle which might give a pressure drop 
and induce a reverse flow. To compensate for the con 
tinued cooling and the corresponding decrease in volume 
of the stream, the discharge tube is of decreasing cross 
sectional area, thus maintaining the velocity. 

It is somewhat remarkable that the scheme contains nc 
suggestion of utilising the effluents of the engine whicl 
drives the blower supplying air to the combustion cham 
bers. On the other hand, it appears ahead of its time it. 
the proposal to employ powdered coal as a fuel, as an 
alternative to liquid hydrocarbons, such as petrol or paraffin 


Petrol Fuel 


Petrol is used tor the twin-jet plant shown in the 
diagram. A twin-cylinder engine A drives directly a low 
pressure blower B, which draws air from a forward axia 
intake and delivers to combustion chambers C. Fuel from 
tank D is supplied to jets E and mingles with the air t 
form a combustible mixture which is ignited by unspecified 
means. Presumably an electrical ignition system would be 
provided. The combustion chambers are of an increasing 
cross-sectional area to accommodate the expansion of the 
charge without increase of pressure and terminate in a 
slightly convergent nozzle to increase the velocity of the 
gas stream, which issues as a cylindrical jet. Each chamber 
is positioned axially in a long discharge tube F open at 
both ends. The issuing gases, on cooling in this tube, 
produce a partial vacuum which draws air into the tube 
in the direction of flow and increases the mass of the rear- 
wardly flowing stream 

A number of modified arrangements were suggested. In- 
stead of two jets, a single large discharge tube with a 
plurality of combustion chambers may be provided. Ora 
series of combustion chambers may be fitted in each dis- 
charge tube and additional air be admitted at several points 
along the tube at successive stages. The charging blower, 
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it was suggested, could be driven by means of a rotor 
mounted in the discharge tube ; in which case, presumably, 
the engine would pe used only for starting. Either the 
complete discharge tube or a terminal portion may be 
mounted to swivel horizontally and vertically to effect or 
assist the control of the aircraft. Furthermore, means of 
temporarily closing the discharge end of the tube may be 
provided to cause the gas stream to issue from the forward 
end of the tube to produce a braking effect when landing. 


A Swiss Design 


Dr. Gustav Eichelberg, of Ziirich, is concerned to 
differentiate the respective air pressures for propulsion and 
for charging the motive unit driving the compressor. For 
efficient operation the pressure at the discharge nozzles 
should be about 2 atm., and as the flying altitude is in- 
creased this pressure should be reduced in approximate 
proportion to the fall in atmospheric pressure. 

In systems in which the engine is charged from the main 
air supply, this involves a fall in engine output and, as a 
consequence, a reduction in the propulsive effort. To in- 
crease the pressure of the propulsive air is undesirable, 
since it results in an increased discharge velocity which 
seriously impairs the efficiency of the plant. On the other 
hand, an absolute pressure of from 4 to 5 kilograms per 
square centimetre (57 to 71 lb. per square inch) may be 
required for charging in order to keep the weight and 
dimensions of the engine at a minimum. In a two-stroke 
engine, generally accepted as the most suitable type, the 
exhausting pressure would be too high for efficient use as 
a propellant. 

To enable optimum pressures to be employed for each 
function, the engine exhaust drives a turbine, which in 
turn drives a separate blower to raise a portion of the main 
air supply to the required charging pressure. Although 
the gases leave the turbine at a lowered pressure they are 
not passed into the main air supply, as this would give 
rise to losses on mixing, but instead are discharged from 
special nozzles to provide supplementary propulsive effort. 
The entire power output of the turbine is absorbed in 
driving the charging blower. Thus, when operating at a 
high altitude, the air on the delivery side of the compressor 
can be adjusted to the appropriate pressure, whilst the 
charging pressure can remain substantially constant. This 
is possible as the increased pressure drop (energy output) 
at the gas turbine offsets the higher pressure ratio (energy 
input) at the charging blower. 

As the charging pressure is relatively high the air 
becomes heated by compression. It is therefore desirable 
to cool it after leaving the blower to avoid a loss of charge 
weight at the engine. To dissipate this heat to the atmo- 
sphere by means of surface coolers would complicate 
construction, possibly increase aerodynamic drag and also 
involve a loss of energy. The same 
considerations apply to the heat dis- 
sipation necessary for the cooling of 
the engine. In each case the liberated 


compressor B is either mechanically coupled or, as indi. 
cated, structurally combined with a two-stroke engine ¢, 
From the air leaving the compressor a supply is draw, 
off by the charging blower D driven by the exhaust gas 
turbine E. Cooling fluid from the engine cylinder jackets 
is circulated through heat-exchanger F, and the charging 
air is passed through exchanger G on its way to the enging 
intake manifold. After traversing the heat-exc hangers, 
the main propulsion air passes a regulating valve H and 
combustion chamber J, into which supplementary fuel cag 
be injected to furnish additional power for peak loads, tg 
the discharge nozzle K. The waste gases from turbine E 
are discharged from the nozzle L. 

To obtain operational flexibility and reliability a com. 
plete plant would comprise a plurality of compressor 
aggregates, charging units and heat-exchangers, suitably 
interconnected to enable various combinations of com- 
ponents to be brought into co-operative function. An 
example of such a plant is given on the right of the illus- 
tration. To simplify the diagram the components ar 
lettered to correspond with those of the single unit and 
heat-exchangers, and supplementary combustion chambers 
have been omitted. 

Three compressor aggregates and two charging units ate 
employed. Air entering intake A is distributed to the 
compressors B, and from these is collected in conduit M 
and fed to a distributing manifold N for discharge from 
nozzles K. Part of the compressed air is bled from con- 
duit M for the charging blowers D and thence distributed 
to the three engines C. The exhaust gases are collected 
for the turbines E, from which the waste gases are led 
to a distributing manifold P for the auxiliary discharge 
nozzles D. Suitable regulating and controlling valves, as 
indicated, enable independent components to be brought 
into operation or shut down as desired. The number of 
units may be varied to suit requirements and, of course, 
any suitable type of engine, compressor or charging blower 
may be utilised. 


British Anticipation 


The ideas embodied in the Swiss scheme would seem to 
have been to a large extent anticipated by the British 
inventor, F. Whittle. In 1936 he outlined a “dual 
thermal cycle.’’ All the working medium, air, was passed 
through a ‘‘lower cycle,’’ and a portion of the medium 
was passed through a second “higher cycle.’’ The lower 
cycle consisted of a compression of air from atmospheric 
to an intermediate pressure, an expansion due to with- 
drawal of a portion of the air for the higher cycle, and 
finally an expansion back to atmospheric pressure. In the 
higher cycle the air was compressed from the intermediate 
to a higher pressure, heated by the combustion of a suitable 
fuel and expanded back to the intermediate pressure. AS 
in the Eichelberg scheme, the effluent from the motive unit 
of the higher cycle was not mixed with the main air stream 
but conducted to an auxiliary propulsion nozzle. 
(Continued on page 201.) 


7 





heat is turned to useful account by 
transferring it to the main air supply 
in a separate heat-exchanger of the 
contra-flow. type. The temperature 
of the fluid-cooling medium is likely 
to be lower than that of the charging 
air, so it is expedient that the respec- 
tive exchanges be inserted in that 
order. 

On the left of the illustration is a 

















diagram of a complete unit. Air 
enters through a diffuser intake A, 
which is located either to take advan- 
tage of the dynamic pressure set up 


This form of the Whittle “dual thermal cycle’’ scheme employs a diesel engine | 


by the aircraft in flight or to suck in and compressor to supply air and combustion products as the working medium to 
the boundary layer from a suitable the turbine, which drives the main compressor. The effluent from the turbine § 


point of the fuselage or wing. The 


utilised for an auxiliary propulsion jet. 
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Pr HE two portraits in the top row are (left) Flt. Lt. G 
D.F.C., D.F.M. and Bar, of Ne 85 Squadron, and 
Sgt. Plt. Snowden, of No. 99 Squadron. Armourers at wi 

in a bomb store are depicted above, a n the right is a Wellir 

bombing up. 

In the bottom row the four portraits are—from left 1 
Fit. Lt. P. S. Turner, D.F.C., who has since received 
Sqn. Ldr. D. S. Bader, D.S.O., and Bar, D.F.C., who was pr 


to the rank of Wing Commander before being captured recentl 
Sqn. Ldr. A. G. Malan, D.S.O., D.F.C., who received his D.S.O 
for his excellent work in command of No. 74 Squadron, and Fit. Lt 


Tamblyn, D.F.C., of No 242 Squadron 


1 
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FA Selection from Another of Our Eminent 
War Artists—Captain C. Orde 
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Let us all contribute liberally and 
to support the fund. 
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fluence we may have to get others 
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W.A.A.F. MECHANICS 


Girls Take Over an Ever-increasing 
Number of Ground Duties 


RAINEES of the W.A.A.F. are being taught service and 

maintenance of engines and airframes. Top (right) Start- 
ing up a Rolls-Royce Kestrel on a Hawker Fury. (Left) A 
class learning the mysteries of the D.H. airscrew. Centre 
(right) Installing a Siddeley radial engine. (Left) Rigging a 
Hawker Hector of pre-war vintage. (Bottom) A group of 
feminine flight mechanics being shown how to start and 

“run-up ’’ the Perseus engines of a Blackburn Botha. 
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T Fiat BR2o is one of the very 
few Italian bombers so far seen 
in the immediate vicinity of this 
country. It will be remembered that 
the German command did once per- 
guade the Regia Aeronautica to lend a 
hand in the highly hazardous business 
lof trespassing over these _ shores. 
PDoubtless they expected to be able to 
tho that famous 
Homan who once 
Seaid, ‘‘Veni, vidi, 
Pyici!’” but, though 
they certainly came, 
it is equally certain 
that they did not 
conquer, nd about all that they saw 
was their own machines being shot out 
' of the sky. 

It is just possible, however, that a 
sorely tried Luftwaffe may again 
“persuade ’’ Mussolini to contribute 
to our valuable collection of scgap 
metal. In any case, the Fleet Air Arm 
gets about quite a lot, and often 
comes across Italian aircraft nearer 
their own territory, so the similarity 
between the three-quarter rear view of 
a Hampden and a BR20, except for 
their tail units, is well worth illus 
trating in this series. A glance at the 
accompanying pictures will show how 
far this similarity goes—the well- 
tapered wings, both with dihedral out- 
board of the radial engines, the wheels 
of the retracted undercarriages pro- 
truding from the nacelles, the deep 
bomb bays terminating near the trail- 
ing-edges and even the retractable tail- 
wheels. These common features im- 
part a misleading resemblance, from 
this particular angle, to two rival air- 
craft which are quite distinctive in 
appearance when seen from almost 
any other viewpoint. But, once again, 
“by their tails ye shall know them.”’ 

The twin-tail design of the Hamp- 
den is typically British, and follows 
what is probably the most frequently 
favoured cantilever layout for this 
type of empennage in this country. 
The fins and rudders are set inboard 
from the tips of the tailplane and pro- 
ject below the horizontal surfaces. The 
elevator is a single member extending 

,atfoss the span of the tailplane be- 
tween the rudders and projecting clear 
of the extremity of the fuselage, and 
having two inset trimming tabs. The 

) trailing-edge is quite straight, the lead- 
ing-edge backswept and the tailplane 

p tips well rounded. Fins and rudders 


FLIGHT 


RIEND or FOE? 


Typical British Twin Tail 
Compared with an Italian 


HAMPDEN 





FIAT BR20 








HAMPDEN: Canti- 
lever unit, fins and 
rudders set inboard 
from tailplane tips 
and extending below 
horizontal surface. 
Single elevator forms 
straight trailing-edge 
between rudders. 


conform to the same rather prim 
style, having a straight slope to the 
leading-edge, a straight vertical trail 
ing edge and curved apex and base. 
rhis design may not be strikingly 
graceful, but it cannot be dubbed 
angular, and it is clean and business 
like. 

The tail of the BR2o would appear 
to suffer from compromise, for it has 
the type of tailplane which one asso- 
ciates with a single fin and rudder; it 
bisects the rear extremity of the fuse 
lagé with elevators on either side. The 
semi-oval fins and rudders do not, in 
this case, extend below the horizontal 
surfaces ; they sit on top of them and 
afe set appreciably farther inboard 
from the tips. Furthermore, the fins 
are braced by double struts, a feature 
which accentuates the impression of 
compromise. The whole unit, in fact, 
suggests that its designer began with 
a single-tail layout, but later chopped 
off the single fin and rudder and 
tacked on the twin vertical members 
to the existing tailplane—a ‘“‘trial- 
and-error’’ method by no means un- 
known in the evolution of tail units 
whose aerodynamical peculiarities are 

a notorious source of head- 
aches to airframe de- 
signers. 


(Next week: West- 
land Lysander and 
Henschel Hs 126.) 


FIAT BR 20. Double strut-braced 
twin fins and rudders on top of 
tailplane which bisects extremity 
of fuselage. Elevators on either 
side as in single-tail designs. Tail- 
plane similar in plan to Hampden 
but with more backsweep to lead- 
ing-edge. 
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) high speed craft for 
air co-operation 


Fast tenders for service, repair and rescue work 
THE WALTON YACHT WORKS LT Medium Speed general utility launches 
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Russian and American Op 


OME Russian ideas on fighter 
S design are expressed im M. 

Siroyeu’s article, of which the 
following is an abstract :— 

The science of tactics depends on 
the quality of men and machines. 
Technical development is never static, 
and at any moment has possibilities 
of progress. It is the business of 
tactical science to examine these 
possibilities and incorporate their 
fulilment in the design of new 
weapons, in the present case, fighter 
aircraft. 

The first essential for formulating 
the tactical requirements of fighters is 
an exact and concise definition of the 
duties to be performed. 

The current definition of these 
duties is: the destruction of the 
enemy's air forces, in the air or on 
the ground, This, however, is insuffi- 
ciently precise, and compliance with 
the requirement may lead in the 
direction of the ‘‘all-purpose’’ ma- 
chine which is such a common and 
undesirable feature of peacetime 
design development. Actually, the 
two requirements of aerial combat 
and ground attack are contradictory 
in their demands on armament and 
performance, and their combination 
results in a compromise type inade- 
quate for either purpose. 

Aerial combat should 
paramount duty of the 
craft. 


remain the 
ghter air- 


LAST OF THE BIPLANES : 


THE FIGHTER COMMAND of the Royal 
Air Force has been conspicuously success- 
ful in accomplishing the tasks which have 
fallen to its lot in the first two years of 
the war. The quality of the men, machines 
and organisation which compose it has 
been shown to be of a high order ; higher, 
we think, than that of any other fighter 
force in the world. But nothing stands 
still and, in addition to trying out our new 
ideas, it is always instructive to discover 
what other people are thinking. We pub- 
lish in this article Russian and American 
opinions on fighter design, the former 
having been written by M. P. Stroyeu and 
published in the Russian journal ** Aero- 
nautical Engineering.’’ The translation 
is published by courtesy of R.T.P. of the 
Ministry of Aircraft Production. The 
second part of our article is written by 
Lawrence D. Bell and was originally 
published in “ Aviation.’” Mr. Bell is 
president and general manager of the 
Bell Aircraft Corporation, designers and 
manufacturers of that revolutionary 
single-seater fighter, the Bell Airacobra. 





the case of France, un- 

treachery and defeatism 
When faced by a 
resolute adversary, willing to fight 
aggressively, the Germans adopted 
just the method of aerial combat which 
is now recommended, as is shown by 
the Battle of Britain. Having failed 
to shake the morale of the R.A.F. in 
aerial combat, despite the great dis- 


and in 
doubtedly 
played a part. 


, 


The Gloster Gladiator has achieved a reputation far 


and wide for its manceuvrability. 


Destruction of enemy aircraft on 
pthe ground can be performed equally 
: well, or better, by bombers or 
p-attack §=bombers.’’ Furthermore, 
paerial combat still remains the most 

Owerful and effective means of 
securing mastery in the air. 

: Apparently contradictory, success- 
ial German practice in the present war 
ps not, however, refute this con- 
ptention. The Poles were unready, 


HAWKER HURRICANE : A wonder- 

example of a manceuvrable mono- 

Plane capable of using second-rate 
aerodromes. 


inions on Design of Fighters 


parity in numbers, the Germans were 
obliged, if only temporarily, to aban- 
don plans of further aggression, and 
revert to orthodox methods of night 
and day bombing. 

It aerial combat is to be the pre 
dominant role of fighter aircraft, all 
features of design should be directed 
to this end, leaving such things as 
bomb loads and reconnaissance equip 
ment in a subordinate position. This 
leaves the following fighter types to 
be considered : — 

A. Ordinary single-seater fighters: 

(a) Manceuvrable : 

1. Biplanes and sesquiplanes ; 
2. Monoplanes ; 

(b) High speed: 

3. Monoplanes of usual type (trac- 
tor airscrew, engine in front). 

New types of single-seater fighters: 

4. Tractor airscrew, engine be- 
hind ; 

5. Pusher airscrew single-seaters ; 

6. Tandem twin-engined single- 
seaters ; 

7. Ditto with separated engines. 

Two- and three-seaters: 

8. Single-engined two-seaters ; 

g. Twin-engined dual-purpose air 
craft ; 

10. Twin-engined exclusively fighter 

aircraft. 
D. Multi-seaters: 

11. Multi-purpose aircraft ; and also 

12. Night fighters ; 

13. High-altitude fighters. 

Dealing with the differentiation be- 
tween ‘‘manceuvrable’’ and “ high- 
speed ’’ fighters, it must be said that 
there is absolutely no reason to give 
preference to one or the _ other. 
Manceuvrability, leaving aside for the 
moment considerations of relative 
control surfaces and aerodynamic 
qualities, is principally a function of 
the wing-loading in relation to stability 
at low speeds, the manceuvrability of 
an aircraft in the horizontal plane 
being limited by the physiological 
effects on the pilot The most 
manoeuvrable aircraft will therefore be 
that with the lowest wing loading and 
the lowest flying speed 

The tendency to 


increase wing 
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(Right) The latest Messerschmitt, the Me 109F2, is fully, and 
rather strangely, flapped. 

(Below) The Bell Airacobra has its engine amidships for 
three very good reasons. 





loading in order to attain higher 
speed has resulted in aircraft with 
loadings of 22 to 25 Ilb./sq. ft. 
being still considered as (relatively) 
manceuvrable. Refinements in the 
way of flaps allow landing speeds as 
low as about 62 m.p.h. A modern 
high-speed fighter, on the other hand, 
would have a wing loading of 31 to 
35 lb./sq. ft. (Me 109, 31.7). 

The biplane is a little more favoured 
in respect to manceuvrability than 
the monoplane. Most biplane fighters 
in service have wing loadings below 
20 Ib./sq. ft. (Gloster Gladiator, 
14.3 lb./sq. ft., Henschel Hs 123, 
about 18 lb. /sq. ft.). However, their 
top speeds are now too low. 

Thus, the definition of manceuvra- 
bility is purely relative. In Spain the 
Me 109s evaded combat with fast 
Republican fighters; obviously, since 
the Messerschmitt has a speed in the 
turn of 200 m.p.h., while the Republi- 
can monoplane could perform turns at 
speeds down to 168 m.p.h. 

In aerial combats over Britain the 


same thing occurred. Early types of 
the Hawker Hurricane (wing loading 
24 lb./sq. ft., top speed 335 m.p.h.) 
are certainly ‘‘high-speed’’ by com- 
parison with the obsolete Gloster 
Gladiator, but equally ‘‘ manceuvr- 
able’’ compared with the Me 109. A 
good indication of the manceuvrability 
of the Hurricane is afforded by its 
landing speed, which is said to be 60 
m.p.h. Obviously, therefore, in the 
aerial fighting over Britain the Me 1ogs 
avoided combat, as they did in Spain. 


High Speed Essential 


Adoption of monoplane fighters will 
permit development in the direction of 
a synthesis of manceuvrability and 
speed. One means of development in 
this direction is the provision of wing 
flaps and similar devices to an increas- 
ing degree. In particular it was noted 
on the Me 1og in Spain that the flaps 
could be lowered by the simple, short 
movement of a lever, by which means 
the turning power was almost instan- 
taneously increased by 40 per cent. 
This did not, however, imply simul- 
taneous increase in actual manceuvr- 
ability, since the minimum speed in 
the turn with flaps lowered remained 
at about 125 m.p.h. Furthermore, it 
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STRUCTURALLY UNORTHODOX : 








structural layout of the Bell Airacobra is dictated 
by the engine position and the shaft drive. A 


detailed illustrated description of the construction 
and production of the Airacobra appears in 


‘** Aircraft Production’’ published this week. 
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is said that the Me 109 suffers from 


flutter at high speed. Nevertheless, 
the Me 109 design indicates the line of 
development of the standard, mass 
produced fighter aeroplane. 

It might be possible to enhance the 
flap effect by using the ailerons as 
auxiliary flaps. A device of this 
nature was developed in the U.S.S.R. 
some six years ago, and is said to have 
been patented by Heinkel in 19309. 

This line of development indicates 
that biplane and sesquiplane fighters 
are obsolete, and could only be re 
vived on the basis of some entirely 
new technical principles 

Finally, the question has to be con 
sidered whether it is possible to con- 
fine development to some single type 
of fighter aeroplane, on the lines of an 
improved Hawker Hurricane. This 
question must be answered in the 
negative. The British themselves 
acknowledge that the ability to refuse 
or evade aerial combat, furnished by 
high speed, must not be sacrificed. 
This is shown by their recent orders 
placed in U.S.A. for the Bell Aira- 
cobra. 
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AMERICA’S TWIN-ENGINED AN- 
SWERS: The demand for twin- 
engined fighters has brought various 
answers and the Lockheed Lightning 
and the Grumman Skyrocket are two 
mentioned in the Russian part of this 
article. 


The Germans, though having a pre 
ponderance in numbers and an advan 
tage in speed, absolutely failed to ob 
tain mastery over the British air 
forces. They suffered disproportionate 
losses and abandoned operations. 

Another factor favouring the reten- 
tion of manceuvrable fighter . types 
lies in the possibility of their employ- 
ment in co-operation with ground 
forces. The fighter units would in 
such case be attached as corps troops 
to the ground forces, and having to 
make use of primitive and improvised 
forward aerodromes, a manceuvrable 
machine of low landing speed would 
be particularly useful. 


Two Types Required 


Thus, it would appear necessary to 
retain two types of fighter, while striv- 
ing. energetically toward the develop- 
ment of a simple type with the greatest 
possible speed range. In this regard it 
may be pointed out that the existing 
arrangement of a tractor airscrew and 
engine in front does not suitably ful- 
fil requirements. The “‘ blindness "’ of 


the single-seater fighter has become 
such an accustomed fact that its un- 
suitability is hardly realised. Never- 


theless, types already exist which pro 
vide an excellent forward view for the 
pilot, namely, the Koolhoven and the 
Bell Airacobra. In these the engine 
is behind the pilot, and the tractor air- 
screw (Or airscrews in the Koolhoven) 
carried by an extended shaft. Both 
types suffer from the general defect of 
inadequate fire power. This deficiency 
could be overcome by the provision of 
a pusher airscrew, as on the Focke 
Wulf FW 1098. It is certain that fur 
ther development in this direction is 
possible, and indeed imperative ‘ 
Twin-engined single-seater fighters 
also fulfil these requirements of good 
view ahead and heavy fire power 
Examples of these are the Lockheed 
P-38 Lightning and the Grumman 
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Skyrocket A similar arrangement 
was proposed in the U.S.S.R 


12 years ago The very 


twin-engined machine might therefore 


be suitable for incorporating in picked 
units, although its advantages by com- 
with the _single-engined 
machine with a pusher airscrew are 
not very considerable. The turning 
power is very low and the possibilities 
of increased speed limited For 
example, the Lockheed Lightning has 
a top speed of only 405 m.p.h. and 
the speed claimed for the Skyrocket 
(447 m.p-h.) has not yet been verified. 
The ingenious arrangement of the 
Fokker D 23 (tandem engines in front 
of and behind the pilot in a central 
cabin; tail unit on two light booms) 
also presents no advantages, in visi 
bility, turning, or fire power. 
Coming to two-seater fighters, we 
that the 
single engined 
two-seater 1S an 


parison 


see 









absolutely super- 
fluous type. <A 
commodation in 


































































a single-seater is 
already very con 
and the 
provision of an 
additional seat 
for the gunner 
will make condi 
tions worse 

But the twin 
engined two 
seater fighter is 
better The 
transference of 
the engines into 


re sted, 


some 


expensive 
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the wings affords room for a gunnet 
rhe additiona! drag is compensated to 
a certain extent by the appreciable in 
In all other respects 
having the nos¢ 
freed from engine and 


crease 1h power 
the aircraft gains by 
of the fuselage 
tanks 

rhe provision of a second member 
of the crew increases the utility for 
reconnaissance and the additional 
space in the fuselage allows increased 
tank capacity and therefore range. In 
the ultimate result, the two-seater 
fighter a true multi-purpose 
machine, following 
duties: 
1. As the 

single-seaters, 


for control of the 


becomes 
capable of the 


leader of a formation of 
making use of radio 
formation 

As an escort fighter for bombers on 
long raids 


nN 


3. As a spotting aircraft, shadowing 
enemy bombers over their own terri 


tory, and continually reporting on 
their movements 
4. As the most suitable type for 
attack '’ operations 


5. Asa safe and convenient reconnais 
sance machine for the most impor 
tant and dangerous tasks 
The summary proves and confirms 

the necessity of including the twin-en 

gined two-seater among fighter types 
his contention is supported by the 
experience of the Messerschmitt 

Me 110. However, their number, rela 

tive to the total fighter force, should 

never be great Apart from the cost, 
the iter fighter is hardly 
likely to fall behind the two-seater in 
the matter of speed, and is infinitely 


single-s 
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superior to the latter in manceuvr- 
ability. A two-seater, if of obsoles- 
cent type, would need considerable 
protection by escorting single-seaters. 
Therefore, the two-seater should be 
designed for the maximum possible 
top speed. 

For the same reason, replacement of 
the twin-engined fighter by a multi- 
purpose machine is undesirable. The 
same Me 110 with its speed of 379 
m.p.h. is absolutely superior to its 


TANDEM TWIN : The Fokker D-23 is a unique design for 
a twin-engined fighter. 


equivalent, the ‘‘high-speed’’ Doug- 
las DB7, Martin 167W, and Breda 88, 
lifting up to one ton of bombs, but 
barely attaining a speed of 310 m.p.h 
Even the. fighter-bomber Me _ 110 
Jaguar, carrying a small bomb load, 
does so without detriment to its other 
qualities. Consequently, the Me 110s 
can approach their targets in day 
light, whereas the British ‘fast 
bombers ”’ are still obliged to work at 
night. 

Finally a word may be said on night 
and high-altitude fighters. Both types 
are indispensable, since in the face of 
vigorous enemy defence, operations 
must be more and more transferred 
to the period of darkness or up to high 
altitude. The struggle for altitude and 
rate of climb has not yet commenced 
between the R.A.F. and the Lufl 
waffe, but is inevitable as soon as all 
possibilities for the increase of hori 
zontal speeds have been exhausted. 
Apparently this should be possible by 
adaptation of existing types. 


Conclusions * 


1. Fighters of all types should be de- 
signed exclusively for aerial com- 
bat; any other function should be 
subsidiary. 

Three standard fighter types are 
necessary: high-speed and man- 


DOUGLAS DB-7: In the Boston 

version this design is an attack- 

bomber ; as the Havoc it is a night- 
fighter. 
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ceuvrable single-seater monoplanes. 
and long-range two-seater twin-en 
gined machines. 
For general aerial combat, it would 
be desirable to replace the existing 
single-seater fighters by a pusher- 
airscrew type, subject to suitable 
technical development of _ this 
arrangement. 
More attention should be paid to 
the further mechanisation of the 
wing by means of flaps and other 
devices to combine the qualities of 
manceuvrability and high speed in 
a single type of fighter. 

5. Night fighters and high-altitude 


SEPTEMBER 25TH, 1947, 


building aircraft had always thought 
in terms of the vehicle, and realised 
that perhaps we were sticking out 
necks too far when we began to think 
in terms of fire-power instead ! 

We knew very well that with horse 
power, size and wing loading the same, 
there was no reason why three or 
more capable manufacturers couldn't 
build aircraft which would have about 
the same high speed, ceiling, rate of 
climb, manceuvrability and other per. 
formance characteristics. 

We looked back over history, and 
saw countless examples of the truth 
that victory most often comes to the 


FIGHTER-BOMBER : The Messerschmitt Me 110 is a very 


successful’ twin-engined fighter and fighter-bomber design. 


types can be obtained by adaptation 
of existing basic types. 


An American Conception 


Now we see how Lawrence Bell, the 
eminent American designer, looks at 
the fighter: 

During the six years at Bell Aircraft 
Corporation in which we have been 
building aircraft, we have always tried 
to understand completely the prob 
lems involved in fighter construction 
before we began building the ships 
In other words, we analysed the philo- 
sophy of, and the reason for, fighter 
aircraft, and then set about the task 
of building craft worthy of the name 
of fighter. 

We tried to think of the aeroplanes 
we wanted to build in military terms 
What they should be able to do, as 
suming, of course, that they were 
equal to or better than other craft 
with respect to high speed, ceiling, 
rate of climb, manceuvrability, ctc 
We realised that many other peopl 


side with the greatest fire-power 
When Hannibal crossed the Alps with 
a circus parade of elephants, he was 
bringing into play against the defend- 
ing Romans a brand of fire-power 
which was devastating. When William 
the Conqueror stormed the heights of 
Senlac in 1066, he was utilising fire- 
power which was more than King 
Harold’s warriors could withstand 

In a very real sense we at Bell Air- 
craft were reading history for the 
lessons we could apply to military air- 
craft. We were thinking in terms of 
fire-power. 

We asked ourselves what a fighter 
should be able to do. Three q ilities 
were vital to a successful fighte1 1) 
sufficient fire-power; (2) improved 
landing and ground-handling 
teristics; and (3) greater vision 

With re spe ct to No. 1, we kne 
no bigger bullets were needed 
a man out of action in 1937—w! 
began the Airacobra—than during 
previous World War sut 
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visaged a fighter which would be able 
to do more than injure or kill unpro- 
tected men. We thought of an aero 
plane w hich would be able to fire an 
explosive shell powerful enough to 
cope with panzer divisions and van- 
quish the biggest bomber. 

In the present war, according to the 
picture we had back in 1937, fighters 
would have to operate under far less 
ideal conditions than those provided 
by super aerodromes. They would 
have to be able to get off improvised 
fields. They would have to take off 
cross-wind, if necessary. And they 
would have to operate at night with- 
out the aid of floodlights. 

We knew fighter pilots, when 
fatigued from the strain of combat, 
would need to be relieved as much as 
possible from the responsibilities 
which conventional landing gear pre- 
sented. The only answer to Item No. 
2 was tricycle landing gear. 

The demand for speed and more 
speed had resulted in bigger engines. 
And the bigger engines had robbed 
fighters of a characteristic we con- 
sidered vital: good visibility. 


Automatic Range Computer 


The key to all three of these prob- 
lems was the extension drive shaft. 
Manufacturers in 1937 probably were 
agreed that such a drive shaft instal- 
lation was possible, but they had hesi- 
tated to risk the effort and expense 
of developing it. Moreover, it is 
doubtful if "many designers visualised 
the full value of the threefold benefits. 

To a very important degree the 
Airacobra as it flies to-day, hurtiing 
through the air with a 37 mm. shell- 
gun, is due to the Air Corps. Back 
in 1937 we entered two designs in the 
Air Corps fighter competition. One 
was substantially the Airacobra; the 
other was a more conventional model, 
with the engine located in front of the 
pilot. It was the Air Corps which 
chose the Airacobra design. 

Before explaining in more detail 
why we designed the Airacobra so as 
to make use of the drive shaft, let me 
go back a little to the development of 
the Airacuda In this bi-motored 
multi-place fighter we had _ utilised 
drive shafts, though these were com- 
paratively short. With respect to 
fire-power, the Airacuda was outstand- 
ing. Details of the armament and 
fire-control arrangement are still re 
stricted, but one may say that this 
craft incorporated a very accurate 
range-finding device, connected to an 
automatic computer, for the firing of 
the two 37 mm. shell-guns carried. 

The function of the fire-control 
equipment is essentially the spotting 
of the target in the line of view of the 
telescope, which is part of the range- 
finding equipment, to determine the 
range of the target from the gun. An 
automatic and continuous adjustment 
of the gun to fire to the target is made 
electrically, with the proper correc- 
tions made in the gun pointing by the 
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THE AIRACOBRA is now reaching Britain from U.S.A. 


Though primarily a 


fighter, its heavy 37 mm. shell-gun may qualify it for ground attack duties against 


tanks 


automatic fre-control computer (le- 
vice. Compensation is also made for 
variation in relative positions during 
firing, and allowance for time of flight 
of the shell ‘rom the gun to the target 
This fire-control equipment was de 
veloped in co-operation with the Ord 
nance Department, under the direc- 
tion of the Ai: Corps. Besides this, 
the Airacuda incorporated power- 
driven turrets! 

Shellguns of 20 mm. weren't big 
enough to satisfy our requirements, 
and Air Corps tests had convincingly 
demonstrated the superiority of the 
37 mm. projectil Even if we had 
wanted to make use of the plan 
adopted by the Germans, there was no 
engine in the United States or Great 
Britain which would accommodate 


any shell-gun, much less a 37 mm. So 
we had to place the engine somewhere 


else than in the nose of the ship. 

Then we wanted tricycle landing 
gear. This would be impossible if 
the engine were located in the nose. 

With respect to vision, we were 
again stymied when we sought to de- 
sign a fighter with the engine forward. 

In designing our engine placement 
behind the pilot we moved forward 
into the nose the reduction gear, which 
is usually an integral part of the en- 
gine. In other words, the reduction 
gear was placed directly behind the 
airscrew, with power being trans- 
mitted from the engine by the drive 
shaft. 

What was the cost, in weight, for 
this advance in aircraft design? Pre- 
cisely 50.7 Ib. The drive shaft, roft. 
in length, weighs but 40 lb., while the 
single centre bearing weighs 10.7 Ib. 
We gave the drive shaft hundreds of 
hours of testing, on the block and 
under actual flight conditions, and its 
smooth functioning was beyond even 
our hopes. We designed the installa 
tion of this drive shaft so that during 
a terminal velocity pull-out of 12 g— 
more than any pilot could stand—the 
nose of ihe plane would deflect up to 
1}in. But the drive shaft was en- 
gineered so that it could take a deflec 
tion up to 2in 

Let us consider for a moment the 
rewards gained from this engineering 
innovation in aircraft design. With 
respect to the 37 mm. cannon, we had 
shot into the sky a weapon capable of 


It is said to have eight mach-ne guns as well. 


coping with the most potent weapons 
of mechanised cavalry divisions and 
mosquito boats. We had equipped an 
aeroplane with a weapon firing pro- 
jectiles against which it was impos- 
sible successfully to armour-plate other 
aircraft. Nor could any leak-proof 
petrol tanks be installed which would 
withstand the force of its explosive 
shells. In short, we had lifted anti 
aircraft and anti-tank guns into the 
air! 


Easier Landings 


Our tricycle landing gear gave us a 
fighter which could use tour-lane high- 
ways for take-off and landing pur- 
poses more safely than many conven- 
tional pursuit planes could use a mile- 
square airport. In the event of war- 
time conditions, when landing fields 
would be bombed, or for emergency 
landings, our tricycle-geared craft was 
still safe to >ring to earth. This ap- 
plied no less strongly to night opera- 
tions. It is possible to come in for 
landings at speeds varying from 80 to 
140 m.p.h. For the first time an aero- 
plane had been developed in which the 
pilot didn’t have to run out of alti 
tude and speed at the precise moment 
he reached the proper spot on his land 
ing field. And, of course, ground loop 
ing has been eliminated 

Four years ago, I believe, many 
builders of circraft confused the ques 
tion of fire-power. In their effort to 
improve their products they thought 
only in terms of the number of smal! 
calibre guns. 

Opposed to this opinion, we have 
always felt that the important thing 
was the size of the projectile—the 
force of the striking blow. I suppose 
one could take all the 16in. guns cf 
a battleship and in their place substi 
tute perhaps 2,000 machine guns of 
.30in. But the effectiveness of the 
dreadnought would obviously have 
been lost during the transfer. And 
I am willing to concede that it might 
be possible to bring down a multi- 
motor bomber if you fired enough rice 
at it. But this procedure would be 
far more difficult than the firing of a 
well-aimed 37 mm. projectile weigh- 
ine 1.25 Ib 

The .30in. machine-gun certainly 
had its place in the first World War 
but not in the present one. 
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AFTER THE WAR 


A Reply to “Air Vice-Marshal” 


By MAJOR F. A. de V. ROBERTSON, V.D. 


N last week’s issue, in his comments on my article 

** After the War’”’ (published in Flight on August 28th), 

‘* Air Vice-Marshal’’ attributes to me a ‘‘ masterpiece 

of muddled thinking.’’ Attacks on the mental capacity of 

an opponent do not carry anyone very far in an argument, 

so I will pass over that compliment and proceed to discuss 
the points he raises. 

I wrote ‘‘ at the very least the Army must have first call 
on a minimum number of squadrons suitable to carry out 
all the operations required by the Generals.’’ My critic 
calls this ‘‘ a proposition which is itself highly controversial 
and, in this wider context, strangely irrelevant.’’ It may 
be controversial—why not? I stick to my opinion, 
and everyone else is free to hold his opinion. And I also 
wrote: ‘‘ This Command (i.e., the Fighter Command) most 
certainly ought to be in complete charge of all elements 
of air defence, the A.A. guns, and the searchlight bat 
talions,’’ etc. There are probably some people who would 
consider this proposition also to be “‘ controversial,’’ but 
** Air Vice-Marshal”’ raises no objection to it. In fact he 
wrote: ‘‘ Fighter Command must obviously remain and 
should include, not only the other components of air 
defence, but also,’’ etc. Irrelevant? Well, I do not agree 
with ‘‘ Air Vice-Marshal’’; I think the point is very 


relevant to a consideration of our organisation after the war. 


The Bomber ‘‘ Pool’’ 


He seems to ask what I mean by saying that the Bomber 
Command must maintain its function ‘‘as a pool or 
reserve.’’ I will try to explain. In the present war the 
Bomber Command has many times attacked special targets 
for the benefit of both the Navy and the Army. Bombing 
the German troops as they advanced towards Dunkerque 
was one instance, and attacking the German fleet in the 
Heligoland Bight was another. I think that a body which 
can reinforce in more than one direction when a special 
effort is needed can justly be described as a reserve ; and 
we have all heard the term “‘ pool of pilots’’ which has a 
similar implication. 

** Air Vice-Marshal,’’ quoting my expression ‘‘a strong, 
independent striking force,’’ says that the word “‘ indepen- 
dent’’ is meaningless and misleading. It was applied by 
the Air Ministry in 1918 to an Air Force body in France 
which was not under the command of Lord Haig. I used 
the word in that sense, and thought that the meaning 
would be clear to all. To my mind, when the Bomber 
Command is engaged on operations not requested by the 
Navy or the Army it is acting independently. But why 
‘‘misleading’’? There I fail to understand what “ Air 
Vice-Marshal ’’ means 

I will pass over his sneer at my use of the time-honoured 
Perhaps I may sometimes have been 
‘the fleet sailed Old expressions 


word ‘‘coasts.’’ 
guilty of writing that 
die hard. 

‘* Air Vice-Marshal’’ objects to my saying that in the 
future each Overseas Command must be considered in the 
light of local conditions, and remarks “‘ surely we have 
learnt by now that there is nothing local about air power 
I think he means that if there is a chain of air bases any 
point can be quickly reinforced. But it has recently been 
explained to us all that to get aircraft to the Middle East 
(to say nothing about Allied countries like Greece and 
Russia) has been a slow and difficult piece of work. It is 
also a slow business to transport the ground impedimenta 
of a squadron. Now, I cannot guess what position will 
be held after this war by France and Italy in Africa or by 
Japan elsewhere, so I cannot suggest what degree of 
strength we ought to siation permanently in the Middle 
East or in the Far East. I do not in the least differ from 


** Air Vice-Marshal ’’ when he says: ‘‘ Overseas Commands 
must never be allowed to sink back to the ludicrous leve] 
of 1939,’° and there was nothing in my article which sug. 
gested that I held sucha view. But I stick to it that these 
points must be considered in the light of local conditions 

The main point of difference between ‘‘ Air Vice-Mar. 
shal’’ and myself is that he considers that a strong R.A.F. 
bomber force will be the best way to prevent Germany 
from re-arming, and that I doubt it. I do not wish to 
be offensive in any way, but I really do consider that he 
has misunderstood what I wrote; and after reading my 
article over again very carefully, I do not think there is 
any reason why it should be misunderstood. Most cer. 
tainly I did not overlook (as he says that I did) the neces. 
sity of preventing the resurgence of the Luftwaffe. | 
wrote: “‘If the Eight Points stand, then Europe must be 
knocked into shape and kept in shape by the combined 
forces of the British Empire and the United States of 
America for a considerable time to come. During the 
period of policing we shall probably have to keep an Army 
in occupation of some parts of the Continent. aan 
suggested no time limit. I made it clear that the Army 
must have an adequate Air Component, and that behind 
that there must be a reserve of bombers. 

“* Air Vice-Marshal’’ writes: ‘‘We cannot keep a great 
Army of occupation permanently in Europe.’’ I consider 
that very probably we may have to keep an adequate Army 
there until we feel safe. It would be expensive, but it is 
cheaper to prevent a war than to have to win one. My 
suggestion that a small, very well equipped, regular Army 
would serve Britain's needs was qualified by the preceding 
words, ‘‘ But, in general,’’ which I think indicated with 
sufficient clearness that the opinion applied to the time 
after the danger was past. And even after it has passed, 
though pacifists and exponents of disarmament may call 
me illogical, I stick to it that the Navy and the Fighter 
Command must be kept at a level of high power 

That does not mean that I ‘‘ envisage post-war conditions 
in which we have still powerful potential enemies in 
Europe.”’ My critic has himself accepted my contention 


does mean that I believe in paying insurance premia 
The Lesson of Munich 


I admitted in my article that the threatening existenc 
of the Luftwaffe had much to do with causing the humilia 
tion of Munich at a time when other Powers wert 
So far as Britain is concerned, my belief is that it was th 
unpreparedness of the Fighter Command (including A.A 
guns, etc.) rather than of the Bomber Command which 
had the greater influence. In fact I more than doubt 
whether the possession of a strong bomber force at that 
time would have made any difference. I explained why 
I believed that the Luftwaffe inspired more terror that 
British bombers would do, namely, because the latter would 
not make deliberate attacks on civilians. ‘‘ Air Vice-Mar 
shal’’ may think that he answered that argument ade 
quately. He said that, though we aim at military targets 
we cannot help killing some civilians by accident, and he 
evidently implied that this would deter an aggressor. |! 
am not persuaded that a man of the Hitler type would be 
deterred by such a consideration. I doubt if such a map 
would even be deterred by the thought of deliberate attacks 
on his civilian nationals. 

However, on the effectiveness ot an independent (I stick 
to the word) bomber force I do not think that any amount 
of arguing would bring ‘‘ Air Vice-Marshal’’ and mysel 
into agreement; so we had better agree to differ. I am 
sure that he will survive it. 
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HERE ano THERE 


Capitol Airport 

IGGER than New York’s La Guardia 

Field, the new ‘airport at Washing- 
ton, D.C., was opened recently. A 
very modern administrative building 
with a glass front looks out on the huge 
729-acre aerodrome. This airport was 
constructed to replace the former one, 
which was regarded as much too small 
for present-day needs. 


Air Cadet Corps in Australia 
A DMINISTERED by R.A.A.F. Head- 
44 quarters, the Royal Australian 
Cadet Corps has been formed on the same 
lines as the A.T.C. here. Mr. W. A. 
Robertson, deputy chairman of the Vic- 
torian State Rivers and Water Supply 
Commission, has been appointed director 
of the Corps with the rank of Group 
Captain. He was flight commander in an 
Australian fighter squadron in the last 
war. Boys are eligible to join when they 
reach the age of sixteen, pass a medical 
examination, and indicate that it is their 
intention to join the R.A.A.F. at the age 
of eighteen. 


More B-19 Data 


HE gigantic Douglas four-engined 

B-19 bomber, whose recent successful 
test flight we reported, is said to have 
cost between {800,000 and {900,000 and 
to have required 700,000 engineering 
hours for design and construction. The 
two main landing wheels are 96in. in 
diameter and each wheel assembly weighs 
2,700 lb., which is considerably more 
than one ton. The airscrews on the 18- 
cylinder 2,000 h.p. Wright Duplex 
Cyclones are three-bladed Hamilton 
Hydromatics of 17ft. rin. diameter and 
696 Ib. in weight. Pitch-changing is done 
by hydraulic means and the pumps 
supplying pressure for feathering are 
driven by two alternating-current motors 
This alternating current is obtained from 
two generators driven from _ petrol 
engines. The same generators also supply 
power to operate the landing gear and 
wing flaps 


Crew of Ten 
URNING to the question of crew, the 
B-19 has six men in the operating 
cabin, which is sound-proofed, heated 


and ventilated. The chief pilot is on 
the left with the second pilot on the 
right. The commander is slightly to the 
rear. In addition, the flight engineer 
radio operator and navigator are in the 
cabin, which is referred to as the ‘‘ bridge 
deck.”” The remainder of the ten-man 
crew, the chief mechanic and three relief 
members, have stations elsewhere in the 
1eroplane. On operational flights, 
though, of course, the first B-19 is onlv 
intended for experiment, the crew would 
humber about eighteen. 

Fuel capacity is 11,000 U.S. gals. 
(approximately 920 imperial gals.) and 
bomb load is given as 18 tons, although 
it is not stated if this can be carried with 
the maximum fuel load. As a troop 
Carrier, the B-19 can accommodate 125 
fully equipped men. Its total loaded 
Weight is 164,000 lb. Cruising speed is 


given as 186 m.p.h., but on its first long 
flight the B-19 was not flown faster than 
150 m.p.h. 


Names to Live Up To 


WO West Country volunteers who 

recently enrolled in the R.A.F. are 
named Lloyd George and Winston 
Churchill. The latter, moreover, has a 
younger brother named Randolph ! 


Determination 


YOUNG American from Chicago 

now training as a pilot in the 
R.A.F., spared himself no effort in his 
determination to reach this country. 

He hitch-hiked from New York to New 
Orleans, where he joined the crew of a 
Norwegian tanker bound for Le Havre, 
describing himself as a Canadian. But 
the French police would not let him Jand, 
so back he had to sail to Venezuela, 
where his ship collected a cargo of oil 
and sailed for Toulon. 

While his ship was lying in Toulon 
harbour, Italy entered the war and 
France collapsed, so the Norwegian cap- 
tain ran across to Oran. Here tie 
“‘Canadian’’ left the ship and, after 
numerous adventures, reached Gibraltar, 
from where he obtained passage to 
England. 

This young American has variously 
been a soda-fountain ‘“‘ jerker,’’ railway 
hand, factory timekeeper, lorry driver, 
Margarine salesman and theatre usher 


Back to the Land 
UANTAS AIRWAYS, Australia 
started as a service of landplanes 
across Queensland and the Brisbane- 
Darwin run was their most important 
route. Now the company is best known 
for its flying-boat service between Singa- 
pore and Sydney, although it has always 
kept up one of its landplane routes be- 
tween Brisbane and Newcastle Waters. 
But the Brisbane-Darwin run with a 
Lockheed Electra has been restored to 
relieve the flying boats. The time-table 
is once weekly and the trip is spread 
over two days. 


Aero Engines in Tanks 

HE Wright 450 h.p. nine-cylinder 

Whirlwind is being used as the 
motive power for the Chrysler M-3 tank 
now being produced at several factories 
in U.S.A The Wright Aeronautical 
Corporation reveals that when the choice 
of engines was made there were two 
types available, the liquid-cooled marine 
engine and the air-cooled radial aero 
engine. 

Che marine types, being of low speed, 
were bulky and took up too much room 
in the tank, leaving insufficient space for 
the crew and armament. The Whirl- 
wind has a diameter of only 45in. The 
M-3 tank is known as a medium type 
and weighs 28 tons. Its armament is 
one 75 m™m., one 37 mm. anti-aircraft 
and several machine and sub-machine 


guns 


HURRICANE II: In addition to fitting a later type Merlin engine ot greater power, 


the Hurricane II has considerably increased armament. 


Some are fitted with 


12 machine guns, while others—as shown in the photograph above—have four 
20 mm. shell-guns. 
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ICE FORMATION 


The Author Points Out That Ice Can Form in a Pressure-injection Carburettor 


By “JINAIR” 


ARBURETTOR ice, most mean and evil of the three 
types of ice formation affecting aircraft, has 
A undoubtedly been prominent among the causes of 
those unpleasant announcements which start, “‘ Missing, 
believed prisoner of war.’’ It is important, therefore, that 
all pilots—and flight engineers, when carried—should be 
thoroughly familiar with the danger of carburettor ice and 
the means provided to combat it. They should be pro 
vided with data concerning the temperature drop due to 
vaporisation at various throttle settings, and the tempera- 
ture rise which can be obtained on 


“Hot Air’’ at various powers, par- 
ticularly at low powers during de & 
scent. 

But it is not the purpose of this | 


article to cover this comparatively old COLD AIR INTAKE 


ground, Instead, the icing charac- 
teristics of the new pressure-injection 
carburettor will be discussed. 
Originally it was reported that the 
pressure-injection carburettor was en- 
tirely ice-free and that no pre-heated 
air intake would be required, but 
merely a secondary protected scoop. 
While, with perfect care and attention, 
it might be possible to operate with 
such an arrangement, the experience 
which is now available makes it clear 
that, in addition to the ‘‘Cold Air”’ 
intake, a good ‘‘ Hot Air”’ intake is 
necessary. This is now provided on 
all engine installations in which this 
carburettor is used. The amount of 
pre-heat varies, however, with the various installations 
The pressure-injection carburettor itself has already been 
described in this paper. It consists of a means (impact 
tubes and venturi) of measuring the mass of air entering 
the engine, and of metering the fuel in proportion. This 
metered fuel then passes, under pressure, to an injection 
nozzle, whence it is ‘‘atomised’’ into the air stream at 
a point just prior to its entry -into the blower. This 
‘‘atomising "’ or ‘‘ spraying ’’ causes a smaller evaporative 
cooling effect than the vaporising of the conventional car- 
burettor, owing to the fact that only part of the fuel is 
vaporised, and the remainder enters the blower in solid 
globular form. It then vaporises under the ‘‘heat’’ of 
compression in the blower where it can do no harm. 


HOT AIR SHUTTER 


Intake with 
pressure- 
injection car- 
burettor, show- 
ing where ice 
may form. 


Advantages 


Thus it can be seen that the pressure-injection car- 
burettor has an advantage over the conventional type. 
Moreover, it does not have a constriction in the form of a 
venturi, necessary on the conventional carburettor—which 
causes adiabaticf cooling in its wake due to expansion 

Now although it has these advantages, the pressure- 
injection carburettor has two perfectly good causes of ice 
formation which together give quite serious results. 
First, it has a throttle which, when partially closed, con- 
stitutes a constriction. This causes the cooling of the 
air that passes it, due to the low pressure and resultant 
expansion. This cooling is only partly offset by the heating 
due to compression before the throttle, owing to the fact 
that part of this heat is lost to the walls of the intake. 
The throttle can, therefore, cause ice when moisture is 
present, particularly at small throttle openings. 

The second cause of ice, evaporative cooling, has already 
been mentioned. It results in ice formation between the 
nozzle and fhe blower at b in the diagram. Experience 





* This article does not apply in cases where the turbo-blower is fitted. 
+ “Adiabatic” means drop of temperature without loss of heat. 











THROTTLE 


BLOWER 


now shows that ice will form in the pressure-injection car- 
burettor when rain or moisture is present at temperatures 
between —1 deg. C. and +16 deg. C 
The water enters with the air at above freezing point, 
but is cooled when passing the throttle and at the point 
of entry of the fuel. This cooling is probably aided slightly 
by evaporation of the water itself, particularly in the final 
bend of the intake where, losing its own velocity, it hag 
the high-speed flow of air over it. The net result is the 
formation of ice particularly in the final bend of the intake 
(at 6 in the diagram). Above +16 
THERMOMeteR eg. C. the cooling does not appear 
‘c) to be sufficient to cause ice, but it is 
wise to accept this with some caution 
Now the only protection provided 
against ice is a_ protected intake 
(behind the cylinders). This gives a 
pre-heat temperature rise of 30 deg. C 
to 50 deg. C. over outside air tem- 
+ perature at normal cruising powers— 
with more on the climb and consider- 
ably less on the descent. Double-row 
engines with cowling gills closed give, 
of course, the biggest rise Some in- 
stallations include an intake tempera- 
ture thermometer, but — impossible 
though it may seem—others do not! 
It has been found in practice that 
if a simple rule is followed in the 
application of ‘‘ Hot Air,’’ the forma- 
tion of ice in the pressure-injection 
carburettor can be almost completely 
avoided. This No. 1 Rule is simply: 
Run on “Cold Air’ intake at all é rcept 
when in rain or moisture at outside air temperatures of 
—I deg. C. to +16 deg. C., then ‘‘Hot Air’’ should be 
used. The amount of ‘‘ Hot Air’’ used depends on the 
temperature rise available. On those engines which have 
only a small pre-heat rise ‘‘ Full Hot Air’’ should be used 
On the better pre-heaters, however, this might be too 
much for the engine—and it is therefore necessary to set 
the ‘“‘Hot Air’’ shutter so that the intake temperature 
(measured at ¢ in the diagram) is +30 deg. C. to + 35 deg. 
C. But there is one very important point to remember: 
the temperature rise due to ‘‘Hot Air’’ at a constant 
power and air speed is less when snow or ice is present 
than air with no such solid precipitation. This is due 
to the fact that not only has the air temperature to be 
raised but also that of the moisture present, which also 
has to be changed from its ice state to its liquid state 
This change of state from ice to water requires, of course 
a very large quantity of heat. Thus, it can be seen that 
the total temperature rise is much smaller than when aif 
alone is heated. As an example, suppose that the out- 
side air temperature is —1 deg. C. and that ‘‘ Full Hot 
Air “e at cruising power level flight gives a rise of 40 deg. C 
in air with no precipitation. If, however, moderate to 
heavy snow were present, the rise might only be half that 
figure, giving an air intake temperature of +19 deg. C 
If, now, power is reduced, and therefore the amount of 
pre-heat, there is the danger that the resultant air intake 
temperature will fall to within the danger zone of —1 deg 
C. to +16 deg. C. with moisture present—and ice would 
result. Hence we have rule No. 2: Hot air is applicable 
only when rain or moisture is present and not u hen snow 
or solid ice is present. This is not really another rule, but 
merely an amplification of rule No. 1. 
Finally, let us examine the two commonest examples of 
how carburettor ice can be formed by failing to adhere 
to rule No. 1. The first case is simply that of flying into 
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ICE FORMATION 








rain with an outside air temperature of about +8 deg. C. 
on “Cold Air’’ intake. Carburettor ice forms, and this 
can be detected by a reduction of boost pressure, or 
rather, by inability to obtain high boost pressures. Inci- 
dentally, it should be remembered that at small throttle 
openings ice can form to a serious degree before it starts 
to reduce boost and therefore to become noticeable. If 
an exhaust gas analyser is fitted, it gives an early indica- 
tion of ice formation by showing a richening of mixture. 
The immediate action in this case is to change over to 
“Full Hot Air’’—which, if the engine is still hot, will 
soon remove the ice. 

The second common example of ice formation in the 
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pressure-injection carburettor is the case where the air 
craft flies into snow, sleet or hail on ‘‘ Hot Air’’ intake, 
with outside air temperatures between about —5 deg. C 
and —20 deg. C. Under these conditions ‘‘ Hot Air "’ gives 
a temperature rise of only about 10 deg. C. to 20 deg. C. 
plus melting the snow or ice. Thus water enters the car- 
burettor at a temperature within the —1 deg. C. to +16 
deg. C. danger zone, and ice forms. The remedy is to go cver 
to ‘Cold Air.’’ To remove the ice which has formed 
recourse can, if necessary, be made to backfiring (caused 
by the use of the cut-out and mixture control and/or by 
the ignition switches), but in cases where the engine is 
still functioning the ice will soon disappear due to evapora- 
tion. In closing, let me repeat the rule: Run on *‘ Cold 
Air”’ intake at all times except when in rain or moisture 
at outside air temperatures of —1 deg. C. to +16 deg. C., 
when “‘ Hot Air’’ should be used. 





AMERICA IS BUILDING 


Aircraft Production Reached 1,854 During August : The Curve is Still Rising 


output of military and heavy commercial aircraft in 

the United States, a total of 1,854 being constructed. 
This is 394 greater than the total for July, a very big 
increase. But judgment of the rate at which American 
production is increasing cannot be formed on a comparison 
of two months only, and it is necessary to look back some 
time. 

Average monthly production during -939 of this same 
class (military and heavy commercial) was only 178, 
though, including all types of aircraft, the figure was 488 
per month. But Lord Beaverbrook’'s statement in July, 
1940, that he had made arrangements with U.S.A. “to 
put into immediate production aeroplanes for our account 
up to a total output of 3,000 per month”’ was evidence 
that we would, at some time, obtain great help from over 
the Atlantic. So under the stimulus of great urgency the 
monthly rate of 178 of 1939 had risen to the total of 799 
military and heavy commercial aircraft for the month of 
December, 1940, a great increase for this first sixteen 
months of the war. 

But the monthly total has kept on rising since December 
of last year, and now has reached the impressive figure of 
1,854. How this rise has taken place is shown in our 
graph, the average for the eight months of this year being 
1,347. 

Naturally, the rate of rise has not been quite constant, 
and production was almost steady for the four months, 
April to July. Examination shows that the average rate 
of increase in the production rate is 110 per month ; that 
is to say, in each month 110 more aeroplanes were made 
than in the previous month. [If this increase is maintained 
to the end of this year—and there is no reason why it 
should not be—the rate should then be 2,200 per month 
For readers who are interested in watching the rise of 


Te month of August showed a marked rise in the 








7500 
Monthly totals of mili- 
r tary and heavy com- 
200014 mercial aircraft built 
} in U.S.A. this year. In 
1939 the average was 
| 
f 






only 178 per month. 














$06 








000) 


AEROPLANES PER MONTH 





JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
I 


is4 


American production, the graph has been prepared in such 
a way that they can add to it as the figures for the late: 
months are released. 

If the rate of increase is maintained for still longer, a 
monthly rate of 3,000 will probably be reached about July 
1942, but the arrangement was that we receive about hal! 
of this output, not the whole of it. Now, with Russia 
numbered among the Allies, a certain amount of American 
production must go to her, for this field of conflict is a most 
important one, and much of Germany's menace must be 
met on Russian soil if she is to be defeated 





JET PROPULSION 


(Continued from p. 192.) 

As shown in the diagrammatic illustration, the plant is 
contained in a shell A, having a forward intake and a rear 
Propulsion nozzle, which forms the main air duct. The 
lower cycle is effected by an axial flow compressor B 
driven by an axial flow gas turbine C through step-down 
gearing D. For the higher cycle a compression-ignition 
engine E drives a centrifugal compressor F through 
gearing G. 

Of the single rotor, bilateral intake type described 
i connection with a Whittle plant in the preceding article, 
this compressor draws air at the intermediate pressure 
from the interior of the main duct A and delivers into 





duct H leading to the nozzle scroll of the turbine C. By 
intake pipe J, engine charging air is drawn from duct H, 
and the engine exhaust by pipe K joins the air in duct H 
to form the working medium for turbine C. The effluent 
from the turbine is led through duct L to a rearwardly 
directed auxiliary propulsion nozzle. 

The possibility is suggested of enhancing the propulsive 
efficiency by deriving some or all of the air from the 
boundary layer at or over any part of the structure, and 
also by utilising the discharged gases to modify or improve 
aerodynamic effects. As in other schemes, further heat 
may be added before final expansion by the combustion 
of additional fuel. This, of course, would be provided to 
carry temporary overloads 

(A further article on this subject will follow.) 
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Correspondence 


The Editor does not hold himsel{ responsible for the views expressed by correspondents. 


The names and addresses of the writers, 


not necessarily for publication must in all cases accompany letters 


CONTRA PROPS. 
Torque Reaction from Blade Thrust 
Fe® the query by ‘‘ Mystified’’ in Flight dated September 

L rith, 1941, | am afraid he is somewhat confused. Counter- 
rotating airscrews should almost eliminate torque reaction, as 
it is the thrusting effort of the airscrew blades which sets up 
the torque reaction and not the engine itself The only re- 
action in the latter is due to the side thrust of descending 
pistons on their power strokes. 

If two separate airscrews are coupled to the same crank- 
shaft and driven in opposite directions by means of gearing, it 
is obvious that the reaction of one will counteract the other. 
[his assumes that the work done by both airscrews is identical 

With regard to engine testing for power, I do‘not think this 
is possible with a counter-rotating airscrew In any case, 
power determinations when based on torque reaction are 
by coupling the engine to an air or water brake In 
tests the impellor in the brake casing takes the place of the 
uirscrew, and this brake casing or cradle 
in the case of an air brake, to 

It remains to be proved whether the 
slipstream will be entirely eliminated by the 
airscrew. R. H 


made 
these 
causes the engine 
swing on its mounting 

twisting ’’ of the 
counter-rotating 
LONGE, G.E.1181. 


A Question of Air Force 


HE gearing between ‘‘ contra-props"’ is such that three 

items (besides the engine) tend to rotate prop 

and the gear mounting—the latter in the opposite direction t 
the engine with equal torce. 

** Mystified ’’ reasons correctly in so far as ‘‘ contra-props.”’ 
would be impossible without introducing the third item at the 
hub. But it is best to realise that the torque which tends 
to bank the whole aircraft depends on the air forces on the 
prop. blades—nil in a vacuum for instance. 


eac h 


C. ABEL. 


An Expert Explains 


HE reasoning of ‘‘ Mystified 

correct, but I can 
arguments over the point he raises 
between the effects of various types 
screws. A counter-rotating airscrew, the 
are mounted each on counter-rotating shafts 
by its own engine or own set of cylinders, would eliminate the 
engine torque reaction. 

Equally, a counter-rotating airscrew, one 
mounted on the shaft and the 
latter being free to rotate), would serve the sar 
a counter-rotating airscrew of the ty pe under 
tended to fit to the single shaft of existing ty 
does not eliminate or in any way affect the torque 
from the engine 

The advance of aircraft design, although great, has not and 
cannot overcome the fundamental axiom that to every action 
there is an equal and opposite reaction I realise that this is 
just a denial on fundamental grounds rather than an explana- 
tion of the statement in your article, but it is rather for those 
who contend that the engine torque reaction is eliminated to 
explain how. HENRY C. WATTS. 

[For the benefit of new readers it may be pointed out that 
Mr. Watts is technical director of the Airscrew Co., Ltd., 
Weybridge.—Eb. ] 
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No Net Aerodynamic Torque 


ITH reference to the queries raised in the Correspondence 

columns of Flight for September 11th, the statement that 
torque reaction is eliminated by the use of counter-rotating 
airscrews is certainly correct This must be the case, as any 
net reaction on the airframe can only be the reaction of an 
externally applied (i.e., aerodynamic) load, and since there is 
no net aerodynamic torque applied to the airscrew there can be 
no torque reaction. 

4 


In an ordinary arrangement the only load transmitted by the 
driven member to the engine is through the crankshaft; it is 
on this assumption that power measurements based on torque 
can be made. Ina ‘‘ contra-prop’’ arrangement, in addition to 
the crankshaft torque, the engine crank case has to transmit 
reactions from the reversing gears, the effect of which must 
be such as to make net torque reactions zero. If the rev ersing 
gear casing is not assembled rigidly to the crank case but 
mounted independently, the same argument still applies to the 
net torque reaction on the aircraft as a whol 

A parallel case is seen in ordinary ngements 
driven through a reduction gear. In this case the power of the 
engine is obtained by multiplying the torque by airscrew and 
not crankshaft r.p.m., the difference being accounted for by 


airscrew afrtal 


gear Casing reactions as with counter-rotating airscrews 


R. HADEKEL. 


The ABC of Torque 
i. reply to the counter-rotating airscr 
Mystified’’’ in Flight of to-day, I advanc 
proof to show that torque reaction is eliminate 
Consider a simple driving 
props irom one 
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R. B. OSMOND 
Note that the two layshafts must be 


case and so will apply torque to it.—Ep 


mounte 


Another Explanation 


I ET me try to explain to ‘‘ Mystified as lucidly 
“ of seventeen permits, why the effects of 
are eliminated by counter-rotating airscrews 
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airscrew. For when a shaft delivering half the power of the 
engine drives, by gears, another shaft at equal speed in the 
other direction, the turning moment of the gear case (attached 
to the air frame itself, not to the spinner) exactly balances the 
torque of the engine. Yet no power is being absorbed because 
the gear case has no rotational speed. 

It is meaningless to consider torque reaction and the ‘‘ paddle- 
wheel’ effect of the ordinary airscrew arrangement as separate 
contributors to the aeroplane’s tendency to rotate. For the 
one cannot exist without the other; when the paddle-wheel 
efiect is eliminated by counter-rotating airscrews, the torque 
reaction effect automatically disappears. 

Taking an external view of the aircraft fitted with counter- 
rotating airscrews, it is obvious that if the slipstream is not 
being twisted there is nothing to twist the aeroplane unless 
some rotating mass is accelerating greatly. 

IAN GRAHAM. 


Epicyclic Example 

EFERRING to the ingenious argument of ‘‘ Mystified ’’ 

published in Flight of September 11th, it is apparent that 
an opposition of rotation in an airscrew could not be produced 
by the rotation of the engine crankshaft alone and it would be 
necessary to use a mechanism which had some direct connec- 
tion with the crankcase of the engine. Such a device would, 
in effect, be utilising the torque reaction of the engine, and in 
all counter-rotation applications this is, in fact, what cccurs 

To make this argument more clear let us consider the case 
of a counter-rotation mechanism of the epicyclic type, where 
the planetary pinion bearings are fixed to the crankcase and 
therefore the external gearwheel must revolve in the opposite 
direction to the sun-wheel. Here it can be seen that the resist- 
ance of the planetary system to rotation will be in opposition 
to the torque reaction of the engine, and, other things being 
equal, will absorb that reaction. Thus, in the counter-rotating 
airscrews, one airscrew absorbs the action and the other the 
reaction of the engine. 

The statement given from Flight is in itself misleading as, 
although the torque reaction to the aircraft may be said in 
these cases to be eliminated, that developed within the engine 
is not eliminated but converted. There appears to be a fallacy 
in the assumption by ‘‘ Mystified ’’ that power could not be 
measured where there is no torque reaction transmitted to the 
engine bearers. It seems clear that the power could still be 
measured from the total torque existing between the two air- 
screws. In actual practice, of course, power developed would 
probably be measured in the usual way before the fitting of 
the twin airscrew unit 

The theory advanced by your correspondent was put so 
neatly as to be bewilderingly convincing. This reply is, I am 
afraid, far from neatly put, but I hope it may carry some con- 
viction though it comes from the merest layman. 


E. G. PLANAS. 


Measuring Torque Reaction 


LIGHT is, of course, right in stating that contra airscrews 

eliminate torque reaction and ‘‘ Mystified ’’ is probably 
confused by having seen the customary test-bed arrangement 
with the brake coupled direct to the crankshaft. Under these 
conditions it is the crankshaft reaction which is measured. 

With a geared unit-construction engine the torque reaction 
must be measured on the output shaft no matter which way 
the crankshaft is rotating. Thus, if we take a Rolls-Royce 
type of engine with a direct drive and, say, a right haad 
airscrew the torque reaction is left hand. If we then add the 
reduction gearing, which reverses the airscrew, the torque re- 
action on the engine is reversed even with the crankshaft still 
running in the same direction. 

It is surely obvious that with an engine unit operating 
against some external resistance (in this case an airscrew) the 
torque reaction upon that unit as a whole must be opposite to 
the resistance! If, therefore, we drive one airscrew from the 
crankshaft and another with integral gearing to run in the 
Opposite direction the reaction from these two propellers will 
balance out and we shall not be able to measure the brake 
Incidentally 
‘simple reduction gearing (as in the 
Rolls) the t rque reaction is not about the centre of the crank- 
shaft, but about the centre of tix geared shaft 

The prod] can in any high powered car 
with unit construction of engine and gearbox when it will be 


horse power of the engine by existing methods. 
M any engine with 


easily be teste 
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found that the engine will tend to “heel’’ in one 
direction when accelerating in the forward gears and will 
““heel’’ in the opposite direction when in reverse, although 
the crankshaft is running in the same direction in both cases. 
GRANVILLE BRADSHAW. 


Still More Torque 


answer to your correspondent ‘‘ Mystified,’’ may I point 
out that torque reaction arises from two causes: (a) inertia 
of the rotating parts of the engine, and transmission and pro- 
peller; (b) reaction of the air against the rotation of the air- 
screw. 

rhere is no torque due to inertia in steady flight, so (a) 
only occurs when the engine is accelerating. (b) is the 
usual torque reaction, and a contra-rotating airscrew must 
tend to reduce it since the torques on the two halves are in 
opposite senses. There will probably not be exact balance 
because the two airscrews are obviously not operating under 
the same conditions, though the design of the rear one presum- 
ably allows for this. 

The load presented to the engine is, however, the arith- 
metical sum of the separate airscrew torques, since the gearing 
which reverses the sense of rotation of one airscrew must also 
reverse the torque which that airscrew presents to the engine, so 
that the two become additive. The engine can therefore develop 
its power quite normally. 

‘* Mystified’s ’’ conclusions arise from the false assumption 
that the engine is simply concerned with ‘‘ producing torque *’ 
regardless of external conditions; the answer to his 
(rhetorical?) question ‘‘How does the engine know what 
happens to the torque after it has delivered it to the 
crankshaft? "’ is ‘‘ By the torque reaction which is fed back to 
it along the crankshaft.’’ 

To the obvious objection at this point that we have now can- 
celled out the airscrew torque reactions, but that the engine 
is still producing torque against which it must be reacting, the 
answer is that the force between the gears driving the ‘‘ back- 
airscrew provi les a fourth torque reaction, balancing 
ibout the crankshaft 


wards "’ 
that of the engine, 


R. M. VAUGHAN. 


Consider Each in Turn 


yous correspondent ‘‘ Mystified’’ asks, does a contra- 
rotating airscrew eliminate torque reaction The answer 
is that it does not, but balances one torque reaction against 
another in such a way that the engine does not tend to rotate 


about the airscrew axis, provided that each airscrew ts 
absorbing equal power. 

The simplest way of grasping this problem is to consider 
each airscrew in turn If one could hold stationary the air- 
screw which rotates in a clockwise direction, the engine would 
revolve in an anti-clockwise direction Similar action taken 
with the screw which rotates anti-clockwise would result in the 
engine rotating clockwise. Thus it will be seen that these 
two torque-reaction effects cancel out within the engine itself 

Your correspondent has become confused in his remarks con- 
cerning power measurement by assuming that because the 
engine has no tendency to rotate, the torque developed by the 
engine must be zero 

To explain this point of power measurement let us analyse 
the case of an engine of 1,000 h.p. having two contra-rotating 
output shafts 

(a) The full engine torque equivalent to 1,000 h.p. may be 
absorbed by a dynamometer on the shaft rotating clockwise 
In this case the engine will tend to rotate in an anti-clockwise 
direction. 

(b) 1,000 h.p. may be absorbed from the shaft rotating anti- 
clockwise. Now the engine will tend to rotate clockwise 

(c) 500 h.p. may be absorbed from each shaft. In this case 
the engine crankcase is subjected to opposing torque reactions 
equivalent to 500 h.p. each, and so does not tend to rotate 
in either direction 

Hence, although there is no torque reaction external to the 
there is still torque equivalent to 1,000 h.p 

( 


UDALL 


engine cr inkcase, 
in the two shafts W 


Or, in Other Words ... 
your correspondent ‘‘ Mystified’’ seems to be rather con 


fused in his ideas of the torque reaction of an engine air 
ombination 
gine is simply concerned with developing 


certain 


es, ‘‘ The en 
a rtain torque and therefore tends to rotate in a 
direction (the oppposite).’’ This is so because the torque o 
an airscrew is the moment of resistanc« 
In other words, a certain torque is 


which opposes th 
le 
engine torque needed te 
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turn the airscrew at a given r.p.m his torque is supplied by 
the engine and since action and reaction are equal and opposite 
a torque or turning moment is exerted on the engine, tending 
to rotate it in the opposite direction. So much for the single 


airscrew In the case of single engine-driven contra-rotating 
airscrews the engine torque is divided equally between the two 
sets of blades Iherefore the turning moment exerted by the 


front blades will be exactly counterbalanced by the turning 
moment produced by the rear set and torque reaction on the 
engine and aircraft will be eliminated 


M. S. SPICKERNELL 


Contra Proposition 
\ ITH regard to torque reaction in counter-rotating air- 
screws, your correspondent ‘‘ Mystified is surely correct 
in questioning your statement. 

Whatever the airscrew design, the engine must have a 
torque reaction on its fixings The fallacy can be explained 
by remembering that the front airscrew, say, rotating in a 
clockwise direction, produces a counter-clockwise torque in the 
engine supports; but the rear airscrew, though rotating in 
the opposite direction to the front, produces also a counter- 
clockwise torque owing to the gearing necessary for its differ- 
ence of direction of rotation Hence the torque reaction on 
engine supports is the sum of the individual torque reactions 
of each airscrew. 

As your correspondent says, the air-stream is straightened 
control improved and greater engine-powers capable of being 
handled by counter-rotating airscrews. 

CHARLES W. PARRY 


A Rowing Boat Analogy 

BVIOUSLY your correspondent ‘‘ Mystified,’’ writing in 
your issue of September 11th, has confused the differ 
ence between the internal thrust set up by the initial torque of 
the engine, and the external reaction resulting from the forces 
of the rotation of the airscrew blades Neither of these forces 

are identical with the slipstream 
Cutting out the technical jargon, it is rather like an oarsman 
rowing a boat with one oar—the lopsided thrust being counter- 
acted by the tiller to produce motion in a straight line. 
Naturally it is better for the oarsman to use two sculls and 
obviate the necessity of counteracting the eccentric couple with 
the helm; but there is still a reaction set up in the rowlocks 
and transmitted from them to the structure of the boat With- 
out such a fulcrum the power from the rower’s arm could not 
be transmitted to the wat 
Any kind of engine or conversion unit (as an electric motor) 
when giving a power output must set up an equal and opposite 
reaction, and any rotary thrust reaction is torque. Even in 
a system of jet reaction propulsion there is a torque reaction 


er 


set up by the engine in driving the superchargers, and this 
force sets up an internal structural load. Such loads are prin- 
cipally the business of the stressman. 

On the other hand the torque reaction set up by a single 
uni-rotating airscrew results in an excessive drag on one 
undercarriage wheel during take-off, an unequal distribution 
of lift on the aerofoils, and a tendency to impair the character- 
istics of stability and controllability of the aircraft in flight. 
This is rather the concern of the aerodynamical theorist 

rhe conventional type of single engine airscrew combination 
has a tendency to revolve the engine in the frame, and/or a 
tendency to revolve the entire aircraft around its airscrew. It 
also develops a rotary slipstream 

Among the very considerable advantages of contra-rotating 
airscrew installations (apart from reduced blade length, which 
gives easier stressing, improved ground clearance, decreased 
gyroscopic effect and what not) is the straightening of the slip 
stream and the cancelling out of the airscrew torque—so that 
the aircraft has no longer any tendency to revolve in the «ir 
against its airscrew 

here remains, of course, the torque reaction which tends t 
revolve the engine around inside the airframe, but this natural 
phenomenon of all rotary machinery is comparatively easy 


deal with JAMES WEBBER 


+ 


JET PROPULSION 


** Indicator’s’’ Humour Condemned 
AVING read the “‘ article on jet propulsion by ‘“‘ Indi- 
cator,’’ I wish to make strong protest here was, t 
I 


quote “‘ Indicator’s’’ own description of an earlier article, ‘‘a 











lot of nonsense and a certain amount of sense.’’ It is my 
experience that nonsense sticks far longer in the average mind 


than any amount of sens¢« The consequent harm done by this 
article is scarcely to be exaggerated. 

For those of us who are seriously and actively interested jp 
jet-reaction motors, the greatest single difficulty | een in 
fighting the generally contemptuous and amused attitude of 
the aeronautical engineer and the general public Of the twe 
the former has by far the lesser excuse It should be known 
to you that the early days of flying provided much copy for 
writers of more humour than intelligence Despite this fact, 
flying is as real a part of modern life as is walking rou to the 


‘local 


In recent issues of Flight you have begun a survey of exist 


ing knowledge upon jet-reaction motors rhe information, s0 
far as it goes, is interesting, but such motors as the Milo and 
Whittle propulsion units will carry the problem of aerial trans. 
port only a little farther rhe real solution to such problems 
lies in the development of chemically powered jet-reaction 
motors, which dispense entirely with the need for i Wn air 
supplies 

I need scarcely point out that the Milo, Whittle, Liung 
stroéms, and Schunter motors will all have limiting ceiling 


above which rarefaction of the air will increasingly influence 
the efficiency of the motor In the case of the tone jet-rea 
motor the opposite is the case, maximum efficiency only being 
attained in complete vacuum 

Pioneering is a thankless task, and those of us in Great 
Britain who have spent time and money in accumulating data 





upon the jet-reaction motor have had more than our share of 
jeers and discouragement Nevertheless, there does exist in 
the files of the four British societies a considerable ame unt of 
valuable data These have been obtained both by benc! testing 
and actual flight tests, and have been added to by ex hange ot 


information with the societies of Europe and the U.S.A 





Furthermore, contrary to the generally held idk most of 
the valuable work has been performed, not by long-haired, 
wild-eyed inventors’’ or enthusiastic schoolboys, but | m- 
petent engineers, chemists, and mathematicians 

Should any of your readers desire further information, or 
any elaboration of the above I shall be ple sed t swe! 
letters forwarded to m«e May I express the hope that t 
above will in some measure serve to draw a distinction between 
the limited conception of air-powered jet propulsion and the 
boundless potentialities of true jet reaction 

W. D. GARNER, B.S 
Note.—Whilst fully appreciating our correspondent's 
enthusiasm for ‘‘true jet propulsion we cannot agree that 
**Indicator’s’’ light-hearted contribution could possil lo the 
slightest harm; otherwise we should not have published it 
Mr. Garner is distressing himself needlessly if he imagines that 
anvthing even remotely resembling a jeer or discourage 





lies behind ‘‘ Indicator’s’”’ g lt pe 
writers of more humour than intelligence is, t y the 
least, a contradiction; surely real intelligenc« nong 


other things, a sense of humour !—Ep 


CONTRA-PROP PITCH 
What Happens to the Rear Blades? 


M* CLEAVER, disagreeing with a statement in your ar 
pt of August 21st about the counter-rotating airscrew 
} 





21 








concedes that the rear airscrew ‘‘is working at what amounts 
to a slightly higher effective forward speed.’ This consi 
tion, he says, would tend to make a coarser pitch nece 

but is overruled by the effect of the rotational I ment 
which demands a finer pitch; but is even the former considet 
tion a correct one? Surely as much air goes in at the front ol 
in airscrew as comes out at the back, so to a first approxi 
tion the rearward velocity of the air is the same at both screws 
However, since the screw gains a thrust, there must be a slighty 
greater air pressure behind a screw than in fror f s 
the same mass flows through, the velocity must be slig 

where the air is compressed—that is, behir tl 

t is in front [hat may seem a paradox; is it a fallacy 

t it would seem that this consideration as well sa 
finer pitch for the rear airscrew What change is required 0 
the fact that the air is more turbulent for the se 1d screw ® 
bevond the logic of a mere chemist; I hope one of your corr 
spondents can discuss this point adequately, for I ar ire 1D 
contra-pro} will be the more ucceptable the fewer p« I 


n doubt as to how and why it works. 
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Royal Air Force and 
Fleet Air Arm News 
and Announcements 


Middle East Aircraft Problems 


FTER a thousand-mile journey in a 
Liberator, Major Gen. George H. Brett, Chief 
of the United States Army Air Corps, has 
arrived in Middle East Accompanied by a 
stall of st sts, he is making a detailed study 
of the requirements of the Royal Air Force on all 
the principal fronts of the British Empire, Gen 
Br met by Air Marshal A. W. Te 
. Middle East, and told 
ndents that he was there 














idle East Gen, Brett will make a per 





and supply of aircraft equipment 
ce in official statement issued in Cairo, 
the lack of personnel familiar with American air- 
craft and equipment in the war zones has made 
dificult the maintenance of American aircraft 
, sonal survey will enable the Air 
rps of the United States and allied military 
and in al organisations to plan for the 


future 
Sergeant Ward, V.C., 


> “i 
Reported Missing 
GERGEANT JAMES ALLEN WARD, who r: 
© cently won the V.C i shortly to have 





received his dex 





RB ver Squadron, did t return 
au bomber 
ir tht « k, and 

rd f a signal at a 
was almost certain that the target 


»go Sergeant Ward was made cap- 
l n and given a crew of ser- 
1 already made one attack to 
the battle cruiser at Brest on 
September 13 They were an ex 
and most of them_had made 
operational flights I 
‘ Sergeant Ward had 






that he was awarded 
ir After an attack 
out on to the wing 
q wher £ 13.000 feet over the 
North Sea. in an effort to put out a fire which 








an enemy fi bullets had started. This was 
on } r t erational flicht 

F 1 terval of leave he took part 

in three more attacks, still flying as second pilot 

er i was born on June 14. 1919 


North Island of New Zea 

r is a printer He was educated 
l and at the Wanganni 
me a schoolmaster . 
ve up teaching in July. 1940. to 
Air Force He was trained in 
u to England at the begin 
1941 On his 22nd birthday he 








first operational flight He had 
erested in fiving nd. from the 
hol ha i] n building model 


unmarried 
Awards 


" 
fiying operations against th 


DisTINGUISHED Fiyina Cross 
P/O. Douglas Park Fox, R.A.F.V.R., No. 149 





Sauadn nh.—One night in August, 1941, this offi 
= leta ed ttack a target at Hanover After 
ng hrov two electrical storms, his aircraft 
as hit | craft re, but P/O. Fox flew 
alth He was wev nable to locate his target 
“Rough he nt an hour in a determined effort 


of pressing problems relating to the 


FLIGHT 


NOT IN THE NORTH ATLANTIC : 
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Members of the crew of H.M.S. Ark Royal 


take a ‘‘ constitutional ’’ on the flight deck. The perforated gratings in the fore- 
ground are windscreens which can be raised to shelter the deck when necessary. 


to do so. P/O. Fox, therefore, bombed an alter 


native target in the town of Minden from a height 
of 6,000 feet, afterwards flying over the town at 
roof top height using his machine gun On the 
return journey, his aircfaft was attacked by an 
enemy fighter and severely damaged. P/O. Fox 
k « the fighter but, later on, was attacked 
by another which was probably destroyed. P/O 
Fox flew his aircraft back to this country, but 
when some six miles from his base, the fuel was 
exhausted and he was forced to land hurriedly 
from a low height As a result, the aircraft 
crashed and P/O. Fox was trapped in the wreckage 
for two and a half hours. This officer displayed 
great determination and courage throughout On 
2 previous occasion, P/O. Fox displa milar 
fearlessness when attacking Hamburg 











DISTINGUISHED FLYING MEDAL 

Sgt. Arthur Charles Le1ign, R.A.F.V.R., No. 611 
Squadron.—This airman pilot has displayed great 
skill and courage in operations, including fifty 
sweeps over enemy territory . re h 
destroyed two Messerschmitt 109’s, probably d 
stroyed another four and assisted in the destruct 
of a Dornier 17. His judgment and determinat 
especially in low flying attacks ov t 


France, have set an excellent examp! 

Sgt. CAMPRELL CLARK, No. 69 (d used 

Sgt RicHarRD SAXByY MUTIME No 69 

leceased 

Sergeants Clark and Mutimer displayed a high 
standard of ability throughout the 40 operational 
missions in which they participated as wireless 


air gunner and air observer resp 
Clark showed great keenness to eng 
the enemy, tsing his guns with dan ng elie 





while Sergeant Mutimer ilways villingly 

operated with his pilot when the pportur for 
offensive action urred They have damaged or 
destroyed three Italian flying boats, and i: ne 
machine-gun attack on an enemy aerodr > 
lestroyed e enemy aircraft a lamaged vera 


others 


Orper or At RAFIDAIN 


Whitehall, September Sth, 194 

Re KING has been pleased ve and grar 
unto Wing Commander Neill Charles Ogilvic 

Forbes His Majesty's Royal licen and authority 

to wear the Insignia of the Fourth Class (Military 


Division) of the Order of Al Rafidair wh 
Decoration has been r 

Majesty the King of Iraq in recognition of valual 
services rendered by hin capacity nspe 


tor of the Iraqi Air Force 


HE KING has been graciously pleased to at 
prov th j wing pr oes —_a n 


awards 





M.B.E. (Mrt.) 

P/O. Charles Alfred Patten, Royal Air r 
Volunteer Reserve.—One night ir April, 1941 
P’'O. Patten was the rear gunner of an air 
which rashed and burst into flar luring ar 
operational mission On extricating himself from 
his turret, he went to the front of the 
where the front gunner was alive but trapped 

Although this part of the aircraft was ablaze 
and ammunition and flares were exploding, PO 
Patten immediately endeavoured t rescue his 
trapped comrade. By almost superhuman eff 








and with the assistance of two members of the 
crew, he was able to wrench the turret from the 





aircraft and drag the front guyner to safety y 
his ay courage P/O Patten 
und the life of this member of the 
crew 


Georce MEDAL 

Grp. Capt. John Astley Gray, D.F.C., and Act 
Sqn. Ldr. Joseph Aidan MacCartuy. M.B., Ch.B., 
B.A.0.—One night in May, 1941, the pilot of an 
aircraft attempted to land with the undercarriage 
retracted The aircraft crashed into the main 
bomb dump and then burst into flames Grip 
Gapt. Gray and Sqn. Lir. MacCarthy immediately 
went to the scene of the accident Although there 
me delay in getting the fire tender to the 
spot, owing to wire entanglement at the bomb 
jump, Grp. Capt. Gray and Sqn. Ldr. MacCarthy 
entered the burning a raft and between them 
succeeded in extricating two members of the 
crew who were trapped 

By the time the first man had been extricated 
the fire had spread from the starboard tanks to 
the cabin and on to the port tanks. Ammuni 
tion, incendiaries and flares were burning in the 
wreckage whilst numerous explosions erupted 
from the tanks In spite of this, an attemp* 
was made scue the 0 ho was still 
trapped at t ge He was 
jragged c! held him to 
the burnir ld be released 
another pe es spread te 


was § 

















such an extent th attempts to 
rescue him became 

Grp. Capt Gra MacCarthy 
were assisted by tw who both dis 

ayved grea ourag nm the Grp. ¢ nt 
Gray received severe burns on the head and his 
unifort wa lestroyed, but he tinued his 
efforts until overcome by the fumes Sqn. Lar 
MacCarthy suffered minor facia juries caused 
by burns, but lespite this and the strain to 
which he had 1 1 exp 1. would not retire 
t his quarters ntil he was satisfied that every 
thing possible had been done for the mfort of the 
njured Both Grp. Capt Gray and Sqn Loder 
MacCarthy lisplayed great braver n the mos 
appalling reumsta nce 

Act Harold Char! Morris and 
L.A/¢ evis GoLpsmuiTrn.—Or night in 
February, 1941, a aircraft, with instructor and 
pupil as occupants rashed on a aerodrome and 
mmediately caught fire Fit. Lt. Morris, who was 
in an aircraft about t take ff, taxied to the 
scene whilst L.A/¢ Goldsmith the serodrome 
ambulance driver nmediat took his vehicle 
to within 5 vard { I ash 

The fire tender was already ther nd foam was« 
being sprayed at the base { the fire to subdue 
he flames sufficiently for the rescuers t ipproach 
he occupants, who were still in the cockpit Th 


nstructor was able to release himself, but the 
pupil was pinned by his legs Foam was sprayed 





on him and Fit. Lt. Morris attempted to extri 
cate him, but without success L.A/C. Gold 

ith succeed n getting his hand and arms 
into the cockpit and itting away the pupil's 
harness ps, but his legs remained trapped and 
by this tin were beit burned r supply of 


foam suddenly ceased. whereupon Fit. Lt. Morris 
t L.A/C. Goldsmith, incurring the grave rist 
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of the petrol tanks exploding, managed with some 
assistance to lift the fuselage and to extricate the 
pupil 

Throughout this incident Fit. Lt. Morris and 
L.A/€. Goldsmith displayed conspicuous gallantry 
and disregard to personal safety Unfortunately 
the pupil succumbed to his injuries. 


B.E.M, (MIL.). 
Sgt. Arthur Gwynne Francis.—In June, 1941, 
Sgt. Francis, in company with another airman, 


in from the sea with 
starboard engine 


aircraft flying 
coming from the 
The aircraft crashed on the sand dunes about 
100 yards away. Sgt. Francis ordered his com 
panion to bring men and crash kit from a nearby 
unit and himself ran towards the aircraft As 
he approached, the defective engine burst int 


observed an 
black smoke 


flames and a dazed member of the crew, wh 
was outside the aircraft, could give no informa 
tion concerning the rest of the crew 

Sgt. Francis looked in the door and the rear 


gun turret for possible survivors, afterwards climb 
ing over the port mainplane on to the nose of the 
aircraft Flames were entering the cockpit, and 
he seized a fire extinguisher, but could not put 
out the fire. He then jumped into the wrecked 
nose of the aircraft, where he found an airman 
on the floor, apparently dead, and the pilot 
unconscious in his seat with his feet trapped 


Sgt. Francis managed to extricate the pilot, and 
lifted him out to others who had now arrived on 
the scene. The first airman then seemed to show 
siens of life. and was dragged to a position where 
others could pull him from the aircraft with a 
salvage hook. Sgt. Francis then satisfied himself 
that no other person was in the wreckage before 
returning to a safe distance In spite of an 
injured hand, he continued to assist in salvage 
perations for some time He displayed courage 
and resource of a high order throughout 

Cpl. William John BALLs.—In May, 1941, this 
airman was a member of a party completing the 
loading of a tender with parts from a disabled 
sircraft at a Royal Air Force station, when a 
parachute flare exploded inside the tender and 
burst into flames. Although fully aware that the 
lorry contained ammunition in addition to valu 
able equipment, Cpl. Balls, in spite of the blaze 
and fumes from extinguishers which were being 
used, sprang into the lorry and commenced t 
throw out drums of ammunition 

When forced back by fumes he jumped out of 
the tender and put on his gas mask, and then 


ith wee 





COOL HEADED: The solar topee 


and uniform which have been designed 
for personnel of the W.A.A.F. posted 
to the Middle East. 
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ANGLO-AMERICAN FIGHTERS : 


succeeded in removing the ammunition from the 
tender By his courageous act, this airman 
undoubtedly saved the vehicle and contents from 
becoming a total loss, and it may well be that his 
promptitude prevented residents in houses in the 


immediate vicinity of the aerodrome from be 
coming casualties 

A/C.1 David Idris Howetits.—One night in 
May, 1941, an aircraft, in which were an in 
structor and pupil, turned over on the flare path 


and burst into flames. A Howells, who was on 
duty with the fire piquet, with complete dis 
regard for his own safety, immediately dashe:l 


extricat both 
doing x A’ 


into the flames and succeeded in 
the occupants of the aircraft In 








Howells received severe ‘ his hands 
Nevertheless, by his prompt and gallant dew 
tion to duty he saved the lives of both the in 
structor and his pupil 


Badges for Dominion W.A.A.F. 


j JOMEN from the Dominions who are serving 
in the W.A.A.F. are now entitled wear 
the name of their Dominion as an arm badge 





following the practice of Dominion personnel in the 
R.A.F. For wear with home pattern service dress 
the letters are embroidered or woven in light blu 
and for tropical uniforms in red on khaki cloth 
Birth in the Dominion concerned or residence there 
or a certain number of years entitles a member 
the W.A.A.F. to bear its name 

Arm badges have hitherto been worn by men 
from Rhodesia, Canada Australia, New Zea!and 
and South Africa A Newfoundland” badge 
may now be worn by men or women born in New 
foundland or resident there for five years before 
enrolment 

Roll of Honour 
dir Ministry Casualty Co vique No. &¢ 


bie Air Ministry regrets t nnounce the fol 
lowing casualties on various dates The 


next-of-kin have been infor 


med 

Royal Air Force 

KILLED IN ACTION (WHILE FLYING IN OPERA 

AGAINST THE ENEMyY.—Sgt. G. 8. Bradburv; 

Cassells ; Set. I A. Davies; Sgt. D. H 
I 





; Act it 
Fit. Sgt. 8. D feomar M 


PREVIOUSLY REPORTED MISSING BELIEVE! 
KILLED IN ACTION, Now PresumMED KILLED IN 
AcTION.—Sgt. J. Chester; Sgt. A. A ross; Sgt 


{ 
F. Hughes; P/O. H. 8. Sadler; Cpl. D. Stott 
PREVIOUSLY REPORTED MisSsSING, Now Pre 
SUMED KILLED IN AcTrion.—Sgt. J. H. Angus; 
FE 


Set. G. W Ashwin; Sgt. R. Cherrington; Set 
I. R. W. Clark; P/O. J. A. Duff: P/O. R. G 
Goode; P/O. R. G. Lewis; PO. C. P. Morris 
Set. D. C. Murrell: Sgt. S. Newman: Set. A 
Perkins; Sgt. A. A. Rogers; Sgt. W. O. Shortland 
F/O. G. M. Simpson; Sgt. J. Sugden: P/O. } \ 
Tingey; Set. C. F foung 

PREVIOUSLY REPORTED MISSING BELIEVED 


KILLED IN ACTION 


: Now_Reportep KILLED IN 
Action.—Flt. Sgt. G. W. K 


night, 


PREVIOUSLY REPORTED Missinc. Now Re- 
PORTED KILLED IN AcTion.—P,O. J. 8. Logan 

WouNDED oR INJURED IN ACTION.—Sgt \ 
Denovan; Sgt I Ww Duchemir a. = 
Edwards; Sgt. D. L. Ferraby; Act. Sqn. Ldr. G. K 
Gilroy, D.F.C.; P/O. G. 8. E. Morris; PO. V. D 
Page; Sgt. J. A. Purves; P/O. J. R. Stoop; Set 
C. J. Stuart; Set. W. H. Walker 

PREVIOUSLY REPORTED WouNDED or INJURED 
ON AcTive Scrvice, Now Reporten Wounpep 
on INJURED IN AcTION.—Sgt. C. W. Wilson. 
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Three Curtiss Tomahawks in Vic tormation. 
A large number of these valuable aircraft are now in service with the R.AF,, 
particularly in the Middle East. 
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T. Niven; Sgt. W. R. Norman; P/O. J. J 


Nottidge; Sgt \ 
oO LW. P 


G. Oliver 
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fitt; A/C.l 
gt. ' orleou 
er; P/O. J 
M.; Sgt. I ce; / l t 
Patel rt ec 
a. ¥~ a z 7 - AMENDMENT TO Press ComMUNIQUE No 4 
7 ‘ “ "6 4 - Ey SESS » Unper Tur Heapin KILLED ON ACTIVE SER 
: Rhodes; Sg C Rhodes ; Sgt B. A J vice.—For Sct. 8. H. V. Durrell 6s SHV 
Richardson; (pl. H. V. Richmond; Sgt. E. N. R D 
Robertson; 5 Ww. 8. Ro m: P/O. B. B. H , 
Rodwell: A/C.2 R. D. Rogers; P/O. G. C. Rol ”y > ’ . 
— bad: F/O. A.C. Rossiter, “Set. | V.. Scholer: Women’s Auxiliary Air Force 
Sete kell Ss lley; Set. H. Smith a Diep oN AcTIVE exvice.—A./CW.1 P. E 
Fo " Sgt. GC. S t. J. Stokes: Se I rog 
I. HL. Store Taylor; Act. Sqn. Lar ‘ 
D. C. Theobal , ali ir Force 
o 5, Dee | & &. Tesskabte Royal Australian Air Force 
R. M Th ‘hompson; Sgt WouNDED or INJURED IN AcTION.—Sg Ww. N 
£ A. R. TI W. Thorpe; P| O \ ‘ 
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LIGHT AND SHADOW : A Beaufort about to take off for a nicht operational flight. 
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This is an age of speed, but 
even to-day speed must not 
come before quality, and 
B.E.N. spray guns combine 
faster finishing and 
increased covering capacity 
with perfect atomisation 
and accurate spray control. 
Whether you wish to spray 
paints, enamels, lacquers, 
plactics, gritty camouflage 
paints or cork substance— 
B.E.N. can supply you with 
the right gun for the job. 
Write to-day for Catalogue 
CB36. 


on Spy GUS 


B.E.N. PATENTS LIMITED. 
HIGH WYCOMBE, BUCKS. 


Telephone : High Wycombe 1630 (6 lines). 


Representatives at London, Birmingham, Bedford Cheltenham, Liverpoo! 
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TO SQUEEZE E THE LAST DROP Oj 


HEPOLITE 


PISTONS : PINS « RINGS + LINERS 
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PERHAPS YOU ARE 
NOT LOOKING IN THE RIGHT PLACE! 
Are you looking in the right place for the solution 
of your production problem? Have you contacted 
BROOKS, the versatility of whose resources—ranging 
from the production of all kinds of leather and fabric 
goods to precision automatic machine and other light 
engineering work—has earned them many important 
contracts. Have your secretary take a letter to 
them now or ‘phone 


J.B. BROOKS & Co. LTD 


BIRMINGHAM: ‘PHONE CENTRAL 3671 
famous throughout the world for 
BROOKS SADDLES AND ACCESSORIES 
ANTLER TRAVEL GOODS 
EVERTAUT STEEL EQUIPMENT 
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FOR MODERN AIRCRAFT 
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